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DESCRIPTION 
1,4-BENZOOIAZEPINONES AND THEIR USES AS CCK ANTAGONISTS 
TECHNICAL FIELD 

This invention relates to new benzodiazepine derivatives or a 
pharmaceutical^ acceptable salts thereof which are useful as a 
medicament. 

BACKGROUND ART 

Some benzodiazepine derivatives have been known as described, 
for example, in European Patent Application Publication No. 349949 
and International Publication No. WO 96/04254. 



DISCLOSURE OF INVENTION 

This invention relates to new benzodiazepine derivatives or 
pharmaceutical^ acceptable salts thereof. 

More particularly, i, relates to new benzodiazep.ne derivatives 
and pharmaceutical^ acceptable salts thereof which are selective 
20 cholecy S ,okinin-B (CCK-B) antagonists or cholceys.okinin-A and B 
(CCK-A/B) antagonists and therefore useful as therapeutical and/or 
preventive agents for disorders of appetite regulatory systems (e.g., 
anorexia, etc.), disorders associated with intestinal smooth muscle 
hyperactivity (e.g., irritable bowel syndrome, sphincter spasm, etc), 
25 panic disorder, psychosis (e.g., schizophrenia, etc.), pancreatitis, etc. 
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and also useful as analgesics. 

The benzodiazepine derivatives of , his invention can be 
represented by the following formula (I) : 



R 1 



R»- 




Wherein 
R 1 is 

(1) lower alkyl; 

(2) hydroxy(lower)alkyl; 

(3) protected hydroxy(lower)alkyl; 

(4) heterocyc,ic(,ower)al k y, which may have one or more 
suitable substit ucnt(s); 

(') «yl(i.w.„., tjrl „ hich may have onc m more su . iab|e 

substiluent(s); 

(6) carboxy(lowcr)aIkyl; 

(7) protected carboxy(lo wer)alkyl; or 

(8) o 
II 

-A- C- R 5 
| wherein 

A is lower alkylene and 
R 5 is 

(a) lower alkyl, 
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(b) C 3 -C s cycloalkyl, 

(c) adamantyL 

(d) aryl which may have one or more suitable 
substituent(s), 

(e) amino which may have one or two suitable 

substit uent(s), 

(f) azabicyclo[3.2.2 Jnonyl, or 

(g) saturated het e ro monocyclic group containing 

at least one nitrogen atom, which may have one 
or more suitable subst it u ent (s) J, 

R 2 is 

(1) lower alkyl, 

(2) C,-C g cycloalkyl, 

(3) lower alkoxy(lower)alkyl ? 

(4) C,-C 3 cycloalkyl(lower)alkyl, 

(5) N, N-di(lowcr)aikylamino(]ower)alkyl, 

(6) lower alkylpiperaziny !( lo wer)alkyl, 

(7) lower alkyllhio(lower)alkyl, 

(8) hydroxy(lower)alkyl, 

(9) protected hydroxy(lo wer)alkyl, 

(10) azabicycJo[3.2.2]nonyl(lower)alkyl, 

( 1 1 ) a r y I which may have one or more suitable 

substituent(s), 

( 1 2) cyano, 

(13) lower alkanoyl, 
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('^carboxy(]ower)aIkenyl, or 
C»> protected «rboxy(lowcr).Ikeny], 

R* i« indolyl or-NH-R' [wherein R' j s 

(1) aryl which may have one n, m , 

y nave one or more suitable 

substiiuent(s), 

substituenl(s), or 
(3)C,-C, cycloaJkyl], and 
R 4 is 

(1) hydrogen, 

(2) lower alkyl, 

(3) halogen, or 

(4) di(lower)alky]amino, 

with proviso thai when R 4 ,c u„a 

" cn K is hydrogen then r 2 ; r ■ 

b », men K is lower alkyl 

<> r C 3 -C, cycloalkyJ(lower)alkyl. 
»r a Pharmaceutically acceptable sah .hereof. 

-cording to the present invent,,, the new ben Z odi azepine 
derivatives (I) cm h,- „ , "^epme 

" ,he Allowing scheme. 
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Process 1 
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R 1 

z O 



R 4 — I ^V-NH2 

or its reactive derivative 
at ihe amino gnnup or a salt 
thereof 



o 

II 

+ HO — C — R 3 
(HI) 

or its reactive derivative 
or a salt thereof 




R2 

(D 



or a salt thereof 
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Process 2 



R 4 - 



H 

/N ^ 

R2 

(TV) 



or a salt thereof 



O 

II 



(V) 

or a salt thereof 



R 1 




R2 

0) 

or a salt thereof 
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Process 3 



I 

(VI) 

or its reactive derivative 

at the carbaxy group or a saJt 

tliereof 



f- HN 

(VII) 

or its reactive derivative 

at the imino group or a salt 

thereof* 



R 4 — '- 




or a salt thereof 
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Process 4 
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H- 



hnt^ 

R 8 



(vm) 

° r its reactive derivative 
at the immo group Ur a salt 
thereof 



R 4 - 




O 

■'I 



therein R 1 . R 2 R ' d< . . 

_ • • * ■ »nd A arc cach „ dc „ nctd ilbo>e 

U sa , ura , ed hc,c,o m „ m , cyclic group 
C ° n ' ai " inS " '«'" - a , om , „, hjch 

X is halogen, 

is hydrogeB ' ,ower a,k " - ^ roxy(Jower)aJky] 

" 15 ,OWer a,k - vI ' h >'droxy(lowcr)alkyJ ( 
«ryl(lower)alkyl or pyridy j. 
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The starting compounds (II), (IV) and (VI) can be prepared by 
the following processes. 



Process A 



R 4 - 




X — R 1 

(V) 

or a salt thereof 
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VJP9 



Process B 




thereof 



+ HN 



(vri) 

°r >ts reactive derrvative 



31 ^ carbcK y group or a salt * the imino 



group or a salt 



thereof 

O 

|! 

A-C -N^ 



O 



R 4 - 







P<a) 

or a salt thereof 
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Process C 



R 1 



R 4 — r 




K <<> 



O 



-R 9 



R2 

or a salt thereof 

Elimination reaction of 
the amino protective group 



R 1 



or a salt thereof 
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Process D 
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A-R1° 




GOD 
cr a salt thereof 

Elimination reaction cf 

the carboxy protective group 

T 



A-COOH 




(VI) 
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Process E 




O 

II 

HO — C— R 3 
(HO 

or its reactive derivative 
or a salt thereof 




or a salt thereof 



wherein R ! , R 2 , R\ R\ X, -lO and A are each as defined 
above, 

R 9 is protected amino, and 
R 10 is protected carboxy. 
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With "gard to the object compound „) in 
impound (I) has the ( } * ln C3SC the 

{ ) 35 thc S rou P of the formula : 




Bo th of the above tautomeric isomers arc , 

"ope of the nr. • included within the 

,hC PrCSCnt '"^ntion. I„ the present s Decff . . 
the co mpounds - . P S P ec «^at 10 „ and claim, 

S InClUd,ng the «'o«P of such tautomeric isc 
"Presented for the ™ • me " arc 

the conventent sake by one e XpreS5ion of 

the formula (A). grou P of 

FUnhCr ' in Ca " tha < the compound (I) has thfi 
formula : J thc grou P of the 



E 
K 

\\ > 

N K 



3 



Id gr ° Up can «ist in the tautomeric f 

'■"tomeric eouilfhrt ' nd SUch 

equihbnum can be represented by the folio ■ 

ne to »ow ln g scheme. 



E 
N 

» // _ 

N — N / 

N — NH 

(C) 
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Both of the above tautomeric isomers are included within the 
scope of the present invention. In the present specification and claim, 
the compounds including the group of such tautomeric isomers are 
represented for the convenient sake by one expression of the group of 
5 the formula (C). 

BEST MODE FOR CARRYING OUT THE INVENTION 
Suitable pharmaceutical^ acceptable salts of the object 
compound (I) are conventional non-toxic salts and include a metal 
10 salts such as an alkali metal salt (e.g., sodium salt, potassium .salt, 
etc.) and an alkaline earth metal salt (e.g., calcium salt, magnesium 
salt, etc.), an ammonium salt, an organic base salt (e.g., 
trimethylamine salt, triethylamine salt, pyridine salt, picoJine salt, 
dieyclohexylamine salt, N.N'-dibenzylethylene diamine salt, etc.), an 
15 organic acid salt (e.g., acetate, maleate, tartrate, me. hanesulfonate, 
benzenesulfonate, formate, toluenesulfonate, trifluoroacetate, etc.), 
an inorganic acid salt (e.g., hydrochloride, hydrobromide, sulfate, 
phosphate, etc.). a salt with an amino acid (e.g., arginine, aspartic 
acid, glutamic acid, etc.), and the like. 
1 In the above and subsequent descriptions of the present 

specification, suitable examples and illustrations of the various 
definitions which the present invention include within the scope 
thereof are explained in detail as follows. 

The term "lower" is intended to mean 1 to 6 carbon atom(s), 
unless otherwise indicated. 
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Sui.abl. -!„„, alkyP may tachldc mcihyi ^ 
-prop,,, „.,,,. , sobuly| , sec . bu , y| ,. bn(yi 3. mcihylbuiyi ptn(;K 
t-pentyl, hexyl and the like. 

Suitah.e "hydroxy protective group> , 

5 hydroxy(l OW er)a,kyl - may include acy,, which includes ali phalic acy] 
group and acy, group containing an aromatjc ^ hcter<)cyci|c ^ 

And, suitab.e examples of ,he said acy, may be iower a.kanoy, 
(e.g.. formyl, acetyl, propionyl. butyryl, isobutyryl, valeryi, 
isovalcryl, oxaiyl, succtnyl, pivaloy., etc.); Iower 
10 (e.g., methoxycarbonyl, ethoxycarbony,, propoxycarbonyl, 
isopropoxycarbonyl, butoxycarbony,, tert-buloxyc.rbonyl. 
Pe-.ylox,c.rbo„ yI . hexyioxycarbonyl, etc.); , owcr a]kancsuJfonyl 
(e.g., mesy,, ethancsulfonyl. propanesu.fony,, »oprop.„„ulfo„yl 
butanesu.fony,, etc); arcnesuifony , (e.g., ben Z enesu,f onyl tosv , 
15 etc.); aroy, (e.g., benzoyl, to.uoy,, xy.oy,, naphthoy,, phtha.oy, 
-ndancarbony,, etc.); ar(,ower)a,kanoy> (e.g., pheny.aeety,. 
Phcnylpropionyl, etc.); ar(lowcr)alkoxycarb 0ny , (e.g.. 
ben,y,„xycarbonyl, phene.hyloxycarbonyl, etc.), and the ,ike. 
Suitab,e "heterocyclic group" may include saturated or 
- unsaturated, monocyte or po.ycyc.ic heterocyclic group containing 
- icas, one hetcro-atom such as an oxygen, suUur, nitrogen atom and 
">e l.ke. A, ld especial]y preferaWe ^ ^ ^ 

heterocyclic group such as 

— ,a,cd 3 ,„ 8 . mcmhcrcd httmmoueJC „ e smup conujn .^ 

28 ' " 4 "'" OSe " "°" (S >- f °' p„«...,l. , mida2( ,, y| , 
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p,«»i,i. pyridy , and „, N . oxidc pypendyi pyrim . diny] pyr>zjnv| 

d.hydropKidazinyl, ..„a„ y d,op y ndaz,„ yl . , rjazolyl (c g 2 4 

•nazd, yl , lH.1.2.3.„ taoW . 2H- I ,2,3- lri a 2 o )yl , ,,.,,,«,„„,„' 

Cg.. lH-.«„„„, y ,. 2H-.eT.zo.y.. e ,c), dihydro.ri.ziny, (c ., 4 5 

6 d '»""-«-»."-ri..l.yl. 2.5.d,h y d,„.,,2.4-, ri o 2i „ yl , .,«.. . 

S a,„,a,ed 3 ,o 8 - membercd group ; 

•o 4 niuogen a,„ ra(s) , fo , example , pyrrc , ljdiny , ilriida20hd , ny| 
Pip«ridi„„. piperaz.nyl, azacycloh.pcyl, az, C ycloocl,l, elc. : 
"n»..ur..ed condensed „«,e,„ cyclie g(oup contai „ ing , , o 5 

" "'" 0tC " a, ° m(5> ' "" -indo, yl , ,„„„„„„, 

U.l.d.1..,.. indoMzvny,, bc„zi m id az „,v,, qui „ oJyl , isc , qu ,„ oly|> 
ind.zoly!, be„z„, rlazolyl , ,c,razo, opyridyl , ,«, r azo,op yri d a zi„ yl 

<-g-..«.razo,„„,5-b]p yri d a z i „ yl .e,c., ) , d illyd ,„, rlazolopyridilzl . 
etc.,; 

'« ««..r...d 3 ,0 ,.„,„„„«, h e,e,„ m „„ ocyclic group 

' '» ^ o„ ygan a , om(s) and , , D 3 n . |rogcn atom(s) ^ 

°xazo ly l, isoxazol.yl, dihvdroisoxazolyl, „ xadia2 „, y , ( , g , , 4 _ 
ozadi a zoi yl , l,3.4.«,.di.zol,l. 2.5-„,.diazol,l. c.c.,), e,c ' 
— ,e d 3 ,o 8 . membcrad hummomyc „ e group coniajnine i |o ? 
» .,.„(., and , ,„ 3 ni , roge|] ^ 

morpholinyl, etc., ; 

an SalU ra, £d condensed hc ,„ ocyc , ic g , oup _ ^ ? 

«».. .,.«(., and , ,„ 3 „,„„,.„ .,„„,,.,, for exampk 
benzoxazolyl, benzoxadiazolyl, etc.. ; 
* ««..,.,.d 3 ,„ «. mcmhercd heu . r „ monocychc gruup conu . njn8 
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' - 2 -fur and , ,„ 3 ni , rogcn aiom(s) f ^ ^ j 

ij..^,,,. lhia20linyli lh , adia2oiy( (t# ; - 

u.4.„, iadiazolyl , ,.„.,„..„.,„,,,;■ v 3 

thiadiazolyl), etc.,; 

thiazolidiny], etc.,; ' 

— 3 ,o g . merabered hcleroraon „ cvcUc ^ 
•■ oxygen „ om , fo , examp|(j fof ^ ^ ^ 

— 3 ,„ 8 . membe „ d he , eromonocycIic 
. ..If. «... ,„ cxample , hieny| mc 

— e d ..„„,... d be , er _ yc „. c cgn| 

•■If-. ...-(., a„ d , ,„ 3 „ ilr „ g e„ al „ m(s) , for axanlple 
benzeniazo,),,, bcnz„,b,. dilIolyl , elc ._ a „ d , he ^ 

S " i, * w « """" '■«'••'• p«««»y. «PM» r ., , ike 

s.... W . -,,.,«,.„ carboxy „ may lnc|udc „, 

and the like. y 
S Ui ,ab,„ xam P'..f.h...,„». hl , „,„.„.,,„,„ 

propyl i5 o bulyl , erl 

-'»...«. P.«y.«,., be xy ,„, £r , .,«.„»,.*„, t . ve ., I..,, 
°«« -iu ble „ b „ illM1(l)i f0 , exam p le , ,„ wer 
»<*«»o yl o xy(ll> „ e ,) alkyl cslcr (e . g . accloxymc , hv , csier 
pro pi „ nyloxymelhyl cslcf blllyry|oxymeihy| ^ 

* o«r«.M ...... pMoyloni eslcr hexanoyloxyme|hyi esur 
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l(or 2)-acetoxyethyl ester, l(or 2 or 3)-acetoxypropy 1 ester, 1 (or 2 
or 3 or 4)-aceloxybutyl ester, 1 (or 2)-propionyloxyethyI ester, 
l(or 2 or 3)-propionyloxypropyl ester, l(or 2)-butyryloxyet hyl ester, 
l(or 2)-isobutyryloxyethyI ester, l(or 2)-pivaIoyloxyet hyl ester, l(or 
2)-hexanoy!oxycthyl ester, iso-butyryioxymethyl ester, 2- 
ethylbutyryloxymethyl ester, 3,3-dirnethyibutyryloxymethyl ester, 
l(or 2)-penlanoyioxyethyl ester, etc.], lower 

alkanesulfonyl(lower)alkyI ester (e.g. 2-mesylethyl ester, etc.), 
mono(or di or tri)-ha!o(lo wer)alkyl ester (e.g. 2-iodocthyl ester, 
2,2.2-trichloroethyl ester, etc.), lower 

alkoxycarbonyioxy(lower)alkyl ester (e.g. methoxycarbonyloxymethyl 
ester, ethoxycarbonyloxymet hyl ester, 2-methoxycarbonyloxyethyl 
ester, 1 -ethoxycarbonyloxyet hyl ester, 1 -isopropoxycarbony I- 
oxycthyl ester, etc.), 

lower alkylthio(lower)alkyl ester (e.g. methylthiomethyl ester; l-(or 
2-)methylthioethyl ester, l-(or 2- or 3 - )met hylt h io pro py 1 ester, l-(or 
2- or 3- or 4-)methylthiobuty! ester, l-(or 2- or 3- or 4- or 

5- )rnethylthiopentyl ester, l-(or 2- or 3- or 4- or 5- or 

6- )melhyllhiohexyl ester, e t hy 1- 1 hio me t hy 1 ester, l-(or 

2- )ethyithioethyl ester, l-(or 2- or 3-)ethylthiopropyl ester, 
propylthiomethyi ester, l-(or 2-)propylt hioet hyl ester, l-(or 2- or 

3- )propylthiopropyI ester, etc.), phthalidylidene(lo wer)alkyl ester, or 
(5-lower alkyl-2-oxo-l,3-dioxol-4-yl)(lowcr)aIkyl ester [e.g. (5- 
methy l-2-o xo - 1 ,3-dioxo 1-4- yl)methyl ester, (5-elhyl-2-oxo-l,3- 
dioxol-4-yl)methyl ester, (5-propyl-2-oxo- l,3-dioxol-4-yl)ethyl ester, 
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ctc.j; lower alkcnyl ester (e.g. vinyl ester, etc.); lower alkynyl ester 
(e.g. ethynyl ester, propynyl ester, etc.); ar(lowcr)alkyl ester which 
may have at least one suitable substituent(s) such as mono(or di or 
tri)phenyl(lower)alkyl ester which may have at least one suitable 
5 substituent(s) (e.g. benzyl ester, 4-methoxybenzyl ester, 4- 

nitrobenzyl ester, phenethyl ester, trityl ester, benzhydryl ester, 
bis(methoxyphenyl)methyl esler, 3,4-dimethoxybenzyl ester, 4- 
hydroxy-3,5-di-tert-butylbenzyl ester, etc.); aryl ester which may 
have at leas, one suitable substituent(s) (e.g. phenyl ester, 4- 
) chlorophenyl ester, .olyl ester, terl-butylphenyl esler, xylyl ester, 
mesityl esler, cumenyl ester, etc.); phlhalidyl esler; and the like. 

Suitable "lower alkylene" may include straight or branched one 
having 1 to 6 carbon atom(s), such as methylene, ethylene, 
trimethylene, tetramethylene, pen.ame.hylene, hexamehylene, or the 
like, preferably one having 1 lo 4 carbon atom(s). 

Suitable "C,-C, cycloalkyl" may include cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl. cycloheptyl and cyclooctyl. 

Suitable "saturated het.romonocyclic group containing at 
least one nitrogen atom" may include 

saturated 3 to 8-membered he.eromonocyclic group containing 
1 «o 4 nitrogen a.om(s), for example, pyrrolidinyl, imidazolidinyl, 
piperidino, piperidyl, piperazinyl, azacyclohepty I, azacyclooclyl, 
etc.,; 

saturated 3 to 8-membered he.eromonocyclic group containing 
1 to 2 oxygen a.om(s) and 1 to 3 nitrogen atom(s), for example, 
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morpholiny 1. etc.,; 

saturated 3 to 8-membered het eromo nocyclic group containing 
1 to 2 sulfur atom(s) and 1 to 3 nitrogen atom(s), for example, 
thiazolidinyl, etc., and the like. 

Suitable "lower alkoxy" may include methoxy, ethoxy, 
propoxy, isopropoxy, butoxy, t-butoxy, pentyloxy, t-pentyloxy, 
hexyloxy, and the like. 

Suitable "substituent" in the terms "heterocyclic(lo wer)alkyl 
which may have one or more suitable substituent(s)'\ 
l 'aryI(lowcr)alky] which may have one or more suitable 
subslituent(s)'\ "aryl which may have one or more suitable 
substituent(s)", "amino which may have one or more suitable 
substituent(s)", "saturated het e ro mo nocyclic group containing at 
least one nitrogen atom, which may have one or more suitable 
substiluent(s)", and "pyridyl which may have one or more suitable 
substituent(s)" may include lower alkyl (which is exemplified above), 
acy! (which is exemplified above), hydroxy, lower alkoxy (which is 
exemplified above), carboxy(lo wer) alkoxy, protected 

carboxy(lower)alkoxy, nitro, amino, diacylamino, 

hydroxy(lower)alkyl, aryl(lo wer)alkyl, carbamoyl, oxo\ aryl (which is 
exemplified above), mono or di substituted carbamoyl (which is 
exemplified above), heterocyclic group (which is exemplified below), 
heterocyclic carbony l(lo wer)alkyl, halogen (e.g., chlorine, bromine, 
fluorine and iodine), lower alkylthio (e.g., methylthio, ethylthio, 
propyllhio, bulyllhio, pcntylthio, etc.), carboxy, protected carboxy 
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< whic h is exemplified ab . 
^- xyiraino(lower)aJky| 

^xyi minoethy] gtc e " g " h ^-x yiminonie(hyJ) 

> • e, c ), suJfo(Iower)alkyI / c » « ir 
suJfocthvJ etc \ 8 " sulto «ne«hyI, 

" C ) ' tetraz °lyi(lower)a]kyJ, di(lower>aIkvl • 
d ""e.h y l ami „ 0 , etc.), and the like. 
Suitable examples of the said m « 
-» be mo „ 0 or dKI...,,.^,, 

•«>*.»...>■■. dime , hylcar , lmoy| , m| 
«<— y)(,o Wcr)alkylcarbanioyI carbo 

._ ^ y '' - Carbo Wh y icarbamo y l, 1 3 . 

15 d -rbox y p ropyIcarbani ' 3 

>'' e 'c.,), mono or di (lower 
a,k0 ^carbonvl) ( ,ower )a , kylcarbamoyl (g g 

1,3 ' die,hoxyc " bo »y'P'opylc.rb,noy| e , c ) m, 

' - " d,melh >'' S ~^-a m o yl , . lc .,. and , h( 

S "" ,We " ,ow " «r .-.d, fomy , 

Ilk«. ' ,SOVa '""- P""»yl and , he 

ae »>nyl, prop c „ yli bui enyl| 
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pentenyl, hexenyl and the like. 

Suitable "amino protective group" in "protected amino" may 
include acyl (which is exemplified above) and the like. 

The preferred embodiments of the object compound (I) are as 

follows: 

R 1 is 

(1 ) lower alky 1 ; 

(2) hydroxy(lower)alkyl; 

(3) acyloxy(lower)alkyl; 

(4) heterocyclic(lower)alkyl which may have one or more 
substituent(s) selected from the group consisting of lower 
alkyl and acyl; 

(5) aryl(lower)alkyl which may have one or more acyl(s); 

(6) carboxy(lo wer)alkyl; 

(7) esterificd carboxy()o wer)alkyl; or 

(8) O 

li , 
- A-C-R 5 

[wherein 

A is lower alkylene and 
R 5 is 

(a) lower alkyl, 

(b) C*-C s cycloalkyl, 

(c) adamant yl, 

(d) aryl which may have one or more substituent(s) 
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^-y(.o» er)alky ,, ary ow 
(f) *'">'cy«i.f S . 2 .„ 110 „ I or 

""""cyme sroup , and y • 

lower alkyl, 

(2) C »' c a cycJoaJky), 

(3) l0WCr a,k ^y(lower)al kyl! 

(4) Cj " C « CyC,oal ky, (Iower)a]kyJ 

(5) N - N - di ^- r)alkyJamino(lower)ajkyj 

(6) ' OWCr ' lk ^P-.ri„ y,(,o Wcr)aIkyi 
(?) ! ° Wer a,k -V^io(Jower)al kyl) 

(8) h y dro ^(Jower)aIkyI, 
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(9) acy!oxy(lower)alkyl, 

(10) azabicyclo[3.2.2]nonyl(lower)alkyl, 

(ii) aryl which may have one or more halogen(s), 



(12) cyano, 

(13) lower alkanoy], 

(14) carboxy(Iower)alkenyl, or 

(is) esterified carboxy(lower)alkenyl, 

R- is indojyl or - N H - R 6 [wherein R 6 is 

(1) aryl which may have one or more substit uent (s) selected 
from the group consisting of lower alkyl, hydroxy, 
lower alkoxy, lower alkylthio, hydroxy(lo wcr)alkyl ) 
acyl, halogen, carboxy, protected carboxy, tetrazolyl, 
triphenyl(lower)alkyltetrazolyl, 
hydro xyimino(lower)alkyl, sulfo (lower)alkyl, 
tetrazolyI(lower)alkyl and di(lo wer)alky lamino, 

(2) pyridyl which may have one or more lower alkyl(s), or 

(3) C,-C s cycloalkyl], 



with proviso that when R 4 is hydrogen, then R 2 is lower 
alkyl or C ? -C R cyclo alkyl(lower)alkyl, 



(1) hydrogen, 



(2) lower alkyl, 



(3) halogen or 



(4) di(lower)alkylamino, 
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or a ph.rm.ceuiic.il, acceptable sal, .hereof. 

The m0 re preferred e m bodi m en,s of the object 
are as follows: ' 

R' is 

(1) lower allcyl; 

(2) hydroxy(Iower)alkyl; 

(3) lower alkanoyloxy(lower)alkyl; 

«> he t erocycl ic(Iower)a]kyl which may ^ ^ ^ ^ 
■■b..i.... (( . ) seIectcd from ^ ^ ^^^^ 
alkyl and lower alkanoyl; 

W »yi(i.«r Wky i .hie may have „ ne or morc lowcr 

alkanoyl(s); 

(6) ^arboxy(lower)alkyl; 

(7) lower ■ lkoxyc.rbony](lowe,).| k yl; or 

(8) O 
II 

- A-C-R 5 
[wherein 

A is lower alkylcne and 
R 5 is 

(a) lower alkyl, 

(b) C,-C 8 cycloalkyl, 

(c) adamantyl, 
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(d) aryl which may have one or more substituenl(s) 
selected from the group consisting of lower alkyl, 
hydroxy, lower alkoxy, carboxy(lower)alkoxy, 
lower alkoxycarbonyl(lower)alkoxy, nitro, amino 
and di(lower a!kanoyl)amino, 

(e) amino which may have one or two substitucnt(s) 
selected from the group consisting of 

lower alkyl, hydroxy( lo wer)alkyl, 
phenyl(lower)alkyl and pyridyl, 

(f) azabicyclo[3.2.2]nonyl, or 

(g) saturated het e ro mo nocyc lie group containing at 
least one nitrogen atom, which may have one or more 
subslituent(s) selected from the group consisting of 
carbamoyl, lower alkanoyl, hydroxy, oxo, phenyl, 
phenyl(lower)alkyl, lower alkyl, 

hydro xy(lower)alky], di(Iower)alky icarbamoy 1, 
piperidyl, pyridyl, pyrimidinyl and 

pyrro li d in ylcarbony I (lower) alkyl, 
R 2 is 

(1 ) lower alkyl, 

(2) C,-C s cycloalkyl, 

(3) lower alkoxy(lower)alkyl, 

(4) C,-C 8 cycloalkyl(lower)aikyl, 

(5) N,N-di(lower)alkylamino(lower)alkyI, 

(6) lower alky lpiperaziny l(lower )alkyl, 
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(6) lower alkyIpip er azinyI(]o wer)alkyl, 

(7) lower alkylthio(Iower)alkyl, 

(8) hydroxy()ower)aJkyl, 

(9) lower alkanoyloxy(lower)a]k y l, 

(10) azabicyclo[3.2.2]nonyl(lowcr)alkyJ, or 

(11) aryl which may have one or more halogen(s), 

(1 2) cyano, 

(13) lower alkanoyl, 

(14) carboxy(Jower)alkenyl, or 

(15) lower aIkoxycarbonyI(lower)alkenyl, 
R 3 is indolyl or -NH-R 6 [wherein R 6 is 

(1) aryl which may have one or more sub«tilaenl(«) 
selected from the group consisting of lower alkyl, 
hydroxy, lower alkoxy, lower alkylthio, 
hydroxy(lower)alkyl ) lower alkanoyl, halogen, 
carboxy, eslerified carboxy, tetrazolyl, 
triphenyl(lowcr)alkyltetrazolyl, 
hydroxyimino(lower)alkyl, sulfo(lower)alkyl, 
tetrazolyl(]ower)alkyl, and di(l owe r)alkylamido, 

(2) pyridyl which may have one or more lower 
alkyl(s), or 

(3) C,-C„ cycloalkylj, 
R 4 is 

(1) hydrogen, 

(2) lower alkyl, 
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(4) di(lo wer)alkylamino, 
with proviso that when R 4 is hydrogen, then R 2 is lower 
alkyl or C 3 -C 8 cycloalkyl(lower)alkyl, 

or a pharmaceutical^ acceptable salt thereof. 

And the more preferred embodiments of the object compound 
(I) are as follows: 

wherein R 1 is 

(1) methyl, 

(2) hydroxy ethyl, 

(3) acetoxy ethyl, 

(4) pyridylmcthyl, imidazolylmethyl 

or ihienylmethyl, each of which may have one 
or more subst it uent (s) selected from the group 
consisting of methyl and acetyl, 

(5) benzyl which may have one or more 
substituent(s) selected from the group 
consisting of acetyl, 

(6) carboxymethyl, 

(7) ethoxycarbonyimethyl or 
t-buloxycarbonylmethyl, or 
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25 



(8) O 
II 

-A - C- R 5 
[wherein 
A is methylene, and 
R 5 is 

(a) methyl, ethyl or t-butyl, 
(b) cyclopropyl, cyclopentyl, cyclohexyl, 

cycloheptyl or cyclooctyl, 
(e) adamantyl. 

(d) phenyl which may have one or more 
substituent(s) selected from the group 
consisting of methyl, hydroxy, methoxy, 
carboxyme.hoxy, ethoxycarbonylmcthoxy, 
nitro, amino and diacetylamino, 

(e) amino which may have one or two 

substituent(s) selected from the group 

consisting of methyl, ethyl, t-butyl, 

isopropyl, hydroxyethyl, 

isobutyl, 1-metnyl-l-phenylethy] and 
pyridyl, 

(f) azabicyclof3.2.2]nonyl, or 
(g) pyrrolidinyl, piperidyl, azacycloheptyl, 
azacyclooctyl, piperazinyl or 
morpholinyi, each of which may have 
one or more subst ituent(s) selected 
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10 



15 



20 



from the group consisting of carbamoyl, 

acetyl, hydroxy, oxo, phenyl, benzyl, 

methyl, hydroxymethyl, hydroxyethyl, 

diethylcarbamoyl, piperidyl, 

pyridyl, pyrimidinyl and 

p y rr olidiny lea rbonylm ethyl], 



R 2 is 

(1) methyl, ethyl, isopropyl, isobutyl, butyl or 
isopentyl, 

(2) cyclopropyl or cyclohcxyl, 

(3) methoxymet hyl, 



(4) cyclohexylmethyl, 

(5) N,N-dimcthylaminomethyl, 

(6) methylpiperazinylmethyl, 

(7) methylthiomethyl, 
(S) hydroxymethyl, 

(9) acetoxymethyl, 

(10) (3-azabicyclo[3.2.2]non-3-yl)methyl, 

phenyl which may have one or more fluorine(s), 
( i2> cyano, 

(13) formyl, 

(14) earboxyvinyl, or 

(15) elhoxycarbonylvinyl, 

R* is indolyl or -NH-R 6 [wherein R A is 
(1) phenyl which may have one or more 
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or a 



substi t ue„ t (s) .elected fro m the group 
insisting of methyl, hydroxy, methoxy 
-thyhhio, hydroxymethyl, fQrmyl ace(yj 
chorine, bromine, carboxy> t . butoxycarbonyi 
""azolyj, Tiphenylmethylte.razoJy], 
"y-roxyiminomethyl, hydroxyiminoethy,, 
"Ifoeibyl, te,razo.y, me thyl and 
N,N-dirnethylamino, 

(2) Pyn ' dyl Which have one or more 
met hyl(s), or 

(3) cyclohexyj], 
R* is 

(1) hydrogen, 

(2) methyl, ethyl or isopropyl, 

(3) chlorine, or 

(4) N.N-dimethylamino, 

w '«h proviso that when R' u huH 

hydrogen, then R J j s 
'-Propyl, isobutylj methyJ . sopen(y] 

e 'hyl, butyl or C y C | ohcxylmethy] 
Pharmaceutical^ acceptable salt thereof. 



An d the more preferred i- 

Freterred embodiments of the ohi^,-, 
d) are as follows: J compound 
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0 

II 



wherein R- is lower alkyl or C 3 -C a cycloaikyl, 
R 4 is lower alkyl, 
R 5 is C,-C s cycloaikyl, 
R 6 is lower alkylphenyl and 
A is lower alkylene, 
or a pharmaceutical^ acceptable salt thereof. 



And the most preferred embod 



(I) are as follows: 



iments of the object compound 




ii 



or 



R* A-C-rS 




NH--R 5 



wherein R 2 is lower alkyl or C,-C, cycloaikyl, 
R J is lower alkyl, 
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R 5 is C,-C s cycloalky], 
R" is lower alkylphcnyl and 
A is lower alkylene, 
or a pharmaceutical^ acceptable salt thereof. 

The processes for preparing the object compound (,) and , he 
starting compounds of the present invention are explained in detail in 
the following. 



10 Process 1: 

The compound (I) or a salt thereof can be prepared by reacting 
the compound (II) or its reactive derivative at the amino group or a 
sa.t thereof with the compound (III) or its reactjve derivativc ^ ^ 
thereof. 

'5 Sni.ablc r cac,iv. derivative a, amino group „ f ^ 

compound (II) „, ,«,.„. Schj „. s bas£ i?pe . m . no ^ . ^ 

famine „ P c isomer f „ rmed by , hc rcacl . on Qf c(jmpouii(i ^ ^ 

■ carbon,, compound such as a.dahyda. ke ,„„e or ,„ e , ike . , si , y , 
dor.va.ivc ,„ rmcd by r „ clion „ t lhe compou „ d (U) ^ _ ^ 

20 compound such as N,N-bis{irimethylsityi)acclamidc, N - 

.rimcbylsilylaccamidc or ,h. H k «; . derlva , ive formed „ y ^ 

'««•.. o, , h c compound w)|n ph „ sphorus ^ 
Phosgene and the like. 

Suirabic rcacivc dcrivarivc of, he compound may 
" " " "' d •»"""»«• » ««'v«.d am.de, an aCva.ed 
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ester, isocyanate, and the like. The suitable example may be an acid 
chloride, an acid azide; a mixed acid anhydride with an acid such as 
substituted phosphoric acid (e.g., dialkylphosphoric acid, 
phenylphosphoric acid, diphenylphosphoric acid, dibenzylphosphoric 
5 acid, halogenatcd phosphoric acid, etc.), dialkylphosphorous acid, 
sujfurous acid, thiosulfuric acid, alkanesulfonic acid (e.g., 
methanesulfonic acid, ethanesulfonic acid, etc.), sulfuric acid, 
alkylcarbonic acid, aliphatic carboxylic acid (e.g., pivalic acid, 
pentanoic acid, isopentanoic acid, 2-ethylbulyric acid, trichloroacetic 
10 acid, etc.) or aromatic carboxylic acid (e.g., benzoic acid, etc.); a 
symmetrical acid anhydride; an activated amide with imidazole, 4- 
substituted imidazole, dimethylpyrazole, triazole or tetrazole; an 
activated ester (e.g.. cyanomethyl ester, methoxymethyl ester, 
dimcthyliminomethyl [(CH,) 2 N*=CH] ester, vinyl ester, propargyl 
15 ester, phenyl ester, p-nitrophenyl ester, 2,4-dinitrophenyl ester, 
trichlorophenyl ester, pentachlorophenyl ester, mesylphenyl ester, 
phenylazophenyl ester, pyranyl ester, pyridyl ester, piperidyl ester, 
etc.); an ester with a N-hydroxy compound (e.g., N.N- 
dimethylhydroxylamine. l-hydroxy-2-(1 H)-pyridone, N-hydroxy- 
20 succinimide, N-hydroxybenzotriazole, N-hydroxyphtalimide, 1- 
hydroxy-6-chloro-lH-benzotriazolc, etc.); isocyanate of the formula : 
R 3 -N = C = 0 (in which R ' is as defined above), and the like. These 
reactive derivatives can optionally be selected according to the kind 
of the compound (III) to be used. 

25 
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*.«.bl« , he c „ rapounds (IJ) and((i[) canb£ 

<° 'be ones as exemplified to, lhe compound (I). 

The is asually „„ icd ou , in a convenHona| ^^^^ 

...b as ..,„, acelone , dio „ nc aceionjirj|e chioroforn ^ 

•"•rid.. .,»„... c h ,o,ide, ,e„ ahy d rot , ra „. ethy| n n 

pyridi „ e or any olher „ rganic so|ven|s whkh ' do 
■« -v.,,.,, atftc , , he „„,,„„. TUsc convcnijonai so|ven _ s 

also be used in a mixture with wa.er. 

. When,heC -P-n d( ni)isu S edin tre eaei dformorilssalt 

Presence of a eonventiona, condensing a gent such „ N>N , 
dicyciohexylcarbodiimide: N-cvclohexyl-N'- 

n,orpholi„oe,hvlcarbodn m ide;N-c y clohexyl-N-- ( 4. 
die«h y , aminocyclohexyI)carbodiimjde: N(N . die[hylcarobodijmidc 

15 N.N'-d.isopropylcarbodiimide: N-ethyl-N'-(3- 

->■•»« "yiaminopropy, )carbodiimide; N, N'- carbon y Ibis- (2- 
mCthylimlda2 ° ,C); — mida.ic, P e„ lamclhyIcnckctene . 

N - C ^ 0h -y'-ine;di P he n y Jk ete„c-N-cyciohexy. im i„ e ; 

Choxyace.ylene; l-.lkoxy-l-chloroelhylene- triaJkv] oh k- 

y ne ' '"alky! phosphite; ethyl 

PO.»Ph„ spha , t; isopropyl polyphosphalc; phosphorus oxvchinrj(je 
(PHo S pho fy , chlnridc); phosphorus , ri£hiof|de; (hjony| 

oxalyl chloride; I, iphenylphosp hi „ c; 2-ethyl-7- 

Mroxybenzisoxiizoliiim sa |, ; 2-clhvl w™ ,, . 

. el "yl-5.(m.su]iophe„ y l)i soxazo|ilim 

Mroxidc ,c„ a -m„,cc ula , sall; .-(,..«.„„.„„....,. . 
tll "*- , "' l ' ra " to,t * t " H ™'"^.. ( ™P-.,,. il)lbl 
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reaction of N,N-diraethyIformamide with thiony] chloride, phosgene, 
phosphorus oxychloride, etc.; or the like. 

The reaction may also be carried out in the presence of an 
inorganic or organic base such as an alkali metal bicarbonate, 
5 tri(lower)aIkylamine, pyridine, N-(lu wer)aklylmorphorine, N, N- 
di(Iower)alkylbenzylamine, or the like. The reaction temperature is 
not critical, and the reaction is usually carried out under cooling to 
heating. 

The compound (III) or its reactive derivative, or a salt thereof 
10 can be prepared in accordance with the method disclosed in the 
Preparations described later or similar manners thereto. 

Process 2 

The compound (I) or a salt thereof can be prepared by reacting 
15 the compound (IV) or a salt thereof with a compound (V) or a salt 
thereof. 

This reaction can be referred to that of Examples 3,6,8-10. 



Process 3 

The compound (la) or a salt thereof can be prepared by 
reacting the compound (VI) or its reactive derivative at the carboxy 
group or a salt thereof with the compound (VII) or its reactive 
derivative at the imino group or a salt thereof. 

Suitable reactive derivative at the carboxy group of the 
compound (VI) may include the same one as illustrated in the 
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explanation of the Process 1. 

»»p.»- (v„, may ba adequalely se|ec , cd from ^ 

5 the Process 1. 

Su^e S a,tso f theco m poun, S( V, )and(VlI)canbereferrcd 
«o the ones as exemplified for the expound (I). 

The reaction is usually carried out in th, 

" cu ou ' m the presence of base 

s..,. M . base may inc|udc an jnofganic ^ ^ ^ ^ 

('•«.. »«« M,o» id e, p01assium hydrox ,. de eu } a]ka|jne ear|h 
-•»■ Mr„ M . magnasluro hydr „ xiJc hydroxjde ^ 

alkali metal carbonate (e.g sodium nrh 

I - sodlu ™ carbonate, potassium carbonate 
etc), alkaline earth metal carbonate re „ 

,C (e - g ' m ^gnesium carbonate 

calcium carbonate etc \ a ii, i- 

' °' alkah me,a ' bic -bonate (e.g., sodium 

bicarbonate, potassium bicarbonate etc \ a i kn r 

etc.), aifcaj, metaj ace|a|e ^ 

7 ,Um aCCU,e ' P ° ,aSSiUm — alkaline earth me,, 

P^sphate (e . g ., magnesjum ^ ^ 

alkali metal hydrogen phosphate (e.a disodium h , 

V sodium hydrogen phosphate, 

u.po.ass.um hydrogen phosphate, etc.), or the like and 

me wee, and an organic 

s " ch " ,rialk>,ami " c <••« -»y« ta .. .„ , 

PicoHne, N- me ,. y , pyrrolidine , ,V- mc!hyl . morphoI jnc „, ^ ^ ' 
The reaclion 11M „ 1|y earned „ uU „ asolvc „, suchasaitoho| 
-«»...., e.^o,, benzene , N , N , diraelhy , fermimide 
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adversely affect the reaction. 

The reaction temperature is not critical and the reaction is 
usually carried out under cooling to heating. 

Process 4 

The compound (lb) or a salt thereof can be prepared by 
reacting the compound (VI) or its reactive derivative at the carboxy 
group or a salt thereof with the compound (VIII) or its reactive 
derivative at the imino group or a salt thereof. 

Suitable reactive derivative at the carboxy group of the 
compound (VI) and suitable reactive derivative at the imino group of 
the compound (VIII) may include the same one as illustrated in the 
explanation of the Process 1. 

Suitable salts of the compounds (VI) and (VIII) can be 
referred to the ones as exemplified for the compound (I). 

The reaction can be referred to that of the aforementioned 
Process 3. 

It is to be noted that the compound (I) may include one or 
more stereoisomers due to asymmetric carbon atoms, and all of such 
isomers and mixture thereof are included within the scope of this 
invention. It is also to be noted that the compound (I) may include a 
solvate, e.g. ? hydrate, etc. 

Process A 

The compound (X) or a salt thereof can be prepared by 
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"...1.1 .b. compound (IX) or . „„ , hereof wfth ^^^^ ^ 
or ■ sa„ This „ acljon £an ^ referred ie ^ 

aforementioned Process 2. 

•5 Process B 

The c„ mp „ u „ d (X „ or , „„ , hereof ^ prcpafed ^ 
-c,„ g lhe corapou „ d (XI) or . s rtaciiv£ dcrjvaiivc ^ ^ 

«».P or a sa„ , n5reof wjlh |he CQmpound (vm) ^ j s n ^ 
^-ivea,,h eimi „„ srouporasa „, hcreof Thisrcac , |oncanbe 
10 referred lo .ha, of Preparalion 59-5. 

Process C 

The compos or . ^ ^ 

-hjec„„ 8 corapoo „ d (X) or , sa „ _ hcr£of ^ eijmioaiion ^ ^ 
» °f 'he a mino proleclivc g , uup Th|s ciiminaijon ^^^^ ^ ^ 

referred '« ' ha, of P,c para , ions , 3.4. , 5-2, ! 6-1 , ,„d , 7 . 4 . 
Process D 

C ° mPOUnd (V,) ° r 3 "-of can oe prepaid hy 

•»«*«■■. , he compound (XH) ^ a saj( thcreof o ejirajnation 

reaction of ,he carboxy protective .roup Th u P y ■ ■ 

^roup. J his eiimination reaction 
can be referred to that of Preparation 59-4. 



25 



Process E 

The c„ mpound ( , V) „ r , sa „ ihercof ^ 
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-he co, pound (XIII) „, ,„ reac|fvc dcrjvaijve w ^ 
•™.P °, a , hercof „ ilh ,„ e compound (in) ^ ^ 

derivative or a salt thereof. 



5 Process 1 



^ ,eac,i„„ can be rcfer , ed , 0 lha , „, 



The co mpound (XIII) „ r „. reacMvc ^^^^^ ^ ^ 
«r..p .r a aa„ lt „. of ca „ be p , epafed ^ ^ ^ 



thereto. 

10 



«• "bjec, compound (I) and pharraacculical)y accepubk 
'—of .„ scleclive CCK . B anugonisis ^ ^ 

antagonists. 

r ,ic duodenai «■■""= •««.«... 

Sy " dr0mt ' "°-"«" *«>»...,».,.., „„„ 

disease, etc. 



20 



In order to show the utilitv n f .h, u 

utility ot the object compound (I), 

pharmacological activity ,.r ik 

act.v.ty ot the representative compound thereof is 

shown in the following. 
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l l ) Test compound 

( ' 25I1CCK -* W.d, ni I0 guinea . pi „ 

™ • H *» cerebral corticni 

membranes aJ 

Te st method 
15 0) Me mbra „ e preparation 

GU, ' nCa -P^ -ere kiJJc(i „ dec ; 

■ •'■■-.n.. >o raofie „ i2er Th ;, ed, " 20 - »'. hchurfcrb) . 

20 30f)nn "omogenate was c B , t 

30000 * g (16000rp m) for . 0 . «ntr,fu gcd „ 

> IOr 10 mjnutes. The „ i. 

"««'«M.d 30000 x „ f h " m °^„ i2e , a „ d 

— ( ... ; r" 

r0zcn a ' -80 'C. AIJ 
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manipulations were done at 0-4 °C. 
(ii) Receptor binding assay 

The composition of incubation medium was as follows: 
10 mM HEPES (pH 6.5), 5 mM MgCl 2 , 1 mM EGTA, 130 mM 
5 NaCI and 0.25 mg/ml bacitracin. Frozen membranes were thawed and 
aliquots (400//g protein) were incubated for 60 minutes under 
shaking at 37 °C in plastic lubes in 500/zL of incubation medium 
with 50 pM l:s I-CCK-8 in the presence or absence of test compound 
(1 x 10 s M). To determine the non-specific binding, CCK-8 at 1 U M 
3 was added. Each assay was performed in duplicate. Reaction mixture 
was filtered through a Whatman GF/B glass filter to stop the reaction. 
After washing the filter with 50 mM Tris-HCl (pH 7.4) buffer 
containing 0.1 % BS A, the radioactivity of the filter was countered. 
Non-specific binding was subtracted from total binding to yield 
specific bind.ng. The effect of the test compound was expressed as % 
inhibition of specific i:5 I-CCK-8 binding. 

Test Result 

Inhibition (%) : 

test compound(l): 97.3% 
test compound(2): 97% 

F.xperim fnt ~> 

[I] Test compound 

(A) N-[(3RS)-l-cyclohexylcarbonylmethy]-2,3-dihydro-5,9- 
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di methy]-2-oxo-lH-l,4.benzodiazcpin-3.yIj.N'-(3. 
methylpheny))urea 

(B) N-[(3RS).l.cyclohcxy]carbonylmcthy]-2,3.dihydro.5. ethyl- 
9-methy]^2-oxo.lH-l,4.ben 2 odiazepin-3-yl]-N^(3. 
methylphenyl)urea 

(C) N -[(3R)-l-cyc]ohexylcarbony]methyl-5-ethyl-9-methyI-2- 
oxo-2,3-dihydro-lH-l,4-b e nzodia 2 epin-3-yl].N'-(3- 
methylphenyl)urea 

(D) N-[(3RS)-l-cyclohexylcarbonylme«hyl-5-cyclopropy|-2,3- 

dihydro-9-methyl-2-oxo-lH-l,4-b en zodia Z epin-3-y|]-N'-(3- 
methy]phenyl)urea 



[II] Tests: 

Receptor binding studies and gastric emptying 



in mice 



Test method 

The tests were carried out in accordance with the method 
described at pages 571 to 572 in the following literature; 

Harunobu Ito, Hajime Sogabe e, al., The Journal of 
Pharmacology and Experimental Therapeutics, 
571, No. 2, Vol.268 (1994). 
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Test results arc shown in the table 1. 




10 



^ ™. obj «, compou „ d (1) ^ pharmaceu|jcany ^ 

« "p..... n,e r<1 . capsulc , ,.„,., powd , r> , roche 

-.„.., inj . clion . suspension cmuisio ; 

suppository or the like. 

The ,»„„,«..„.„, composilio „ Qf , hjs jnveniion ^ 
»«... „, E a„,c or .„.,,„,, carr;er ^^^^ whi£h 

«~»,, y ...a ... p. t(cmI purposa . such as excipieiii 

- .......... hyd ,„ xypropyl cellulosc polypropy|pyrro]idone 

... .,.bi«. p., y e, hy ,.„e slyc0 ,, sucrose ' 

(e « "^v-m «......, ..,«.„..',.„ o ; 

.......... hyd ,., ypropyls , arch , sodiura tlycoie 

calcium phospha , e caicium ch • 

"coring asa „, (e g c|lrjc ac . d 

fc'ytinc, orange powders, 

etc ), preservative (e E cnH;..™ u 

( g-. sodtum benzoa.e, sodium bisulfite, 
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p ,o pyIp . riben , ,,«,. subi „, cr (c g Cltrlc 

•..»«. P..y..b„. Mg ^ 01 . whilc pctrolaium wc ^ 

~»-'-P^,„ rlheadra ,, lerinsraethod 



15 Prepare,,,,, 1 1 



10 ;- ,, -«»-«'-~p-. • ,i.. prewl br „ w . <3t .. 7l) 

2" ™ l«., t d „ , k , M[ „„ The „,,„,„„ 

sa mc u mp « ra , urt ,„, , hoyr ^ , hc|i 

cool,»5~,o-C inaniceha.h To ,h, 

= solu.ion ot 2-aminobcnz oni.rile n 1 81 „ , , 

C00-.) a, , h . sarae lemperalurt for , hoyf ^ 

~ — ,o 5 ..^^ 
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A 3N aqueous hydrochloric acid was added dropwise to the mixture 
for 1 hour and then healed under reflux for 3 hours. The resultant 
mixture was concentrated in vacuo to remove the organic solvent. 
The residue was extracted with chloroform (2X300ml). The 
5 extracts were combined and washed with a brine (2 X 100ml). 
Dryness over magnesium sulfate and evaporation gave a crude 
product. The product was purified by column chromatography on 
silica gel with chloroform. The fractions containing the desired 
product were combined and evaporated in vacuo to afford a pure 2- 
10 isopropyicarbonylaniline (15.35g) as a colorless oil. 

1 H - N M R (CDC1 3 ,<5) : 1.20 (6H, d, J = 6.8Hz), 3.56-3.60 (1H, 
m). 6.30 (2H, br), 6.63-6.67 (2H, m), 7.22-7.27 (lH t m) 7.77 (1H, d, 
J = 12Hz) 

Prepnr.-uipn ] 

The following compound was prepared according lo the 
method of katrisky [J. Org, Chem, 55, 2206 (1 99())j in 84.6% yield. 

2-(l-benzotriazolyl)-2-benzyIoxycarbonylaminoacetic acid 

l H-NMR (DMSO-d 6 ,c5) : 5.01-5.13 (3H, m), 7.20-7.60 (7H, 
m), 8.00 (1H, d, J = 8. 0Hz), 8.08 (1H, d, J = 8. 8Hz), 9.39 (1H, d, 
J = 8.8Hz) 
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To a suspension of 2-isopropylcarbonyl aniline (15.26g) and 
* 2 -(l-^n Z o t riazo.yl)-2-bcnzyloxycarbonylamino acetic acid (30.70g) 
in dry m e,hy,ene chloride (200ml) was added dropwise a solution of 
dicyclohexy. carbodiimide (23.23 g ) in dry methylene chloride (160ml) 
at 20~25»C for 1 hour. The mixture was stirred a, the same 
temperature for 1 hour. The resultant mixture was fiMered by 
H» suction to remove an insoluble material. The filtrate was 

concentrated in vacuo and the residue was recrystallized from ethy, 
acetate and isopropyl ether to give 2-isopropylcarbonyl N- {2 -(l- • 

benzo,riazoly,)-2-benzy.oxycarbony.amino } - acetylaniline ( 40.5g) as 
a pale yellow powder. 



15 



^0 



'H-NMR (DMSO-d. : ,.05 (6H, d, J = 8.«„ z) , 3 . 6() -3.70 
(IH, m), 5.63 (2H, d. J-12.8Hz), 5.23 (IH. d, J = 12.8Hz), 7.27-7.66 
(9H. m), 7.97-8.11 (3H. m). 8.37 (IH, d, J = 8 .4Hz), 9.65 (1H> d, 
J = 8-0Hz), 12.08 (IH, s) 

Prepnrn| inn 1 -4 



A suspension of 2-isopropylcarbonyl-N- { 2-(l - 

benzo,ria 2 o,y, ) -2-benz y .oxycarbony.amino } acetylaniline (40.5g) in 
-hano, (150ml) was treated with a saturated solution of ammonia in 
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methano, ( , 50 «l) at 0-~5°C in an ice bath for , hour anJ , hcn w 
room temperature for 1 hour. The mixture was conce„, rated . The 
residue was created with a 10% solution of ammonium acetate in 
acetic acid (300m!) a, room temperature for 2 hours. The resultant 
* fixture was evaporated in vatuo and the residue ^ 
between ethyl acetate (100ml) and 1N aqueous sodjum 
(100ml). The organic layer was washed with a saturated sodium 
hydrogen carbonate (100ml) and a brine (100ml). Dryness over 
magnesium sulfate and evaporation afforded a crude product. The 
10 crude product was recrystaliized from ethyl acetate and isopropyl 
Cher to give (3RS)-3-ben 2 yloxyc a rbony, a mi„o-2,3-dihydro-5- 
isoprop y MH-l,4-ben Z odia 2 epin-2-one (26.88g). 

, H-NMR ( CDCl3,c J ):0,2 ( 3H,d, J = ,8Hz),,.28 ( 3H d 
15 J = 6 8HZ) ' 3 ° 7 - 317 < 1H > »)■ 5.12 (2H. „. 5.17 (1H. d. J=8 4Hz) 
6.46(1H. d. J = 8 .4H Z)> 7.11 (1H . d, J...4H,,, 7.22-7.40 (6H, m), 7.46 
(1H, t, J=7.2Hz), 7.59 ( 1 H . d, J=7.6Hz), 9.13 (1H, s) 



Prep:.r nt| > n I 5 



20 



To a suspension of sodium hydride (0.123g of a 65% 

dispersion in mineral oil) in drv N M ,i; m ,.,k w 

if in ury in, N-dimethyliormamide (10ml) was 

added dropwise a so,ution of (3RS)-3-ben 2 y,oxycarbonylamino-2,3- 
dthydro-S-isopropyl-lH-l^-benzodiazepin^-one (l.OOg) in dry N 
* N-dimethylformamide (5ml) under cooling in an ice-bath. The 
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* 



mixture was stirrer! »i »^ 

a. .he same .empera.ure fcf , ^ ^ 

^^^^ 
(0.77,, dry N, N- diraelhy , formami . de ^ d 

" condition for 2 hours The - 

The react.on mixture was concentrated in 
vacuo and the residue wn< i,l 

sa,u r a,e d ' dM " k » »P ««yl .... »,e (10 0m,> a„ d a 

™„ aqoeouss odiun , car()ona(e ^ 

" SaniC -i.6.br,.. (50m,> and drled ov „ 

"hydrous mag „e s , urn sulfa, „. Fm .,.,„„ . 

benzyloxy-carbonylamino-2 1 H.h ^ <- 

y mino 2,3-d,hydro-5-isopropyi-l H -l 4- 

ben2odia 2ep in-2-one. 

, «- N »"<CDC. > . tf)! „.„ (JHiAJ . ,,.„„. 

(1H, d, J=17.2Hz), 5.04-5 ?0 n« 

5._ 0 (2H, m) , 5.10 (1H, d, J = 8. 0H z) 6 60 
(*H. d. J. 8 .0H,>. 7 . 20 . 7 . 60 (9H m) H ^ 6 - 6() 

Pd - C < 5 -^«>" 8 )wa saddedloasuspe „ siono 

l(3-azabicyclof3.2 2lnon ^ vi\ u 

I •-•-i n on-3-yl)carbonyl m ethylJ-3- 

bcnzyloxycarbonylamino-2,3-dihvdrn S ■ 

* ainyuro-5-.sopropyMH-l 4- 
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PC^J|7 

formate (0.351g) a, room temperature. The mixture was stirred a, 
the same condition for 4 hours and filtered on Celite® to remove the 
catalyst. The filtrate was concentrated in vacuo and the residue was 
taken up with ethyl acetate (100ml) and a saturated aqueous sodium 
•5 hydrogen carbonate (50ml). The organic layer was washed with a 
brine (50ml) and dried over anhydrous sodium sulfate. Filtration 
and evaporation gave (3RS)-3-amino- 1 - [ (3-azabicy clo [3. 2. 2] non-3- 

yl)carbon y lme«h y l]-2,3-dihydro-5-isopropyl-lH-l,4-bcnzodia Z epin- 
2-one (0.398) which was used in a following reaction step without 
10 further purification. 

'H-NMR (CDCl 3 .tf) : 0.97 (3H, d, J = 7.2Hz), 1.30-1.40 (2H, 
m), 1.31 (3H. d, J = 7.2Hz), 1.60-1.80 (6H, m), 2.00-2.20 (4H, m), 
3-07-3.16 (1H, m), 3.47-3.89 (4H, m). 4.24 (1H. d, J=16.4Hz), 4.42 
15 (1H, s), 5.00 (1H, d, J=16.4Hz), 7.20-7.53 (4H, m) 

Prcn:ir:wir. n "> _ -| 



To a suspension of Pd-C (5wt%, 1.60g) in methanol (60ml) 
-0 was added dropwise a solution of (3 RS)-3-benzyloxycarbonylamino- 
2,3-dihydro-5-isopropyl-lH-l ; 4-benzodiazepin-2-one (8.00g) in 
methanol (60ml) and then ammonium formate (5.56g) at room 
temperature. The reaction mixture was stirred a, the same 
temperature for 1 hour. The catalyst was filtered on Celite®. The 
filtrate was concentrated in vacuo. The residue was taken up with 
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«*i ....... <,oo.„ and saluraled aqucous sodjum 

-b„„ ale (100ral , 

(100-1). "»'»«■• .«r ..dl„ ..,,.,...„ „. poril|oi fm 
(3RS )-l-^-«- i h ydr o. 5 , sopropyl . ]H . M . henrodia2epin 2 

•».). The „,„„„,, w<5 used , followjng feac|ion ^ ^ 
further purification. 

'"•NM» (D MSO. J „ 4M . 79(3M W2H!) uo(ji( d 
^ 2 ^^' 3 " 16 " 3 ' 24 (1 H ' m )' 3 -20-3.50 (2H, br), 4.02 (1H, s), 7.14 

(1H, d, J = 7.2Hz) ( 10.44 (1H, s) 
Prep.-irq, j rn t 

To a s„ lu , ion ef (3RS)- 3 . alm „ u . 2 , 3 . llihydro . 5 . isopropyi ^ 
M.b„„ dI . lcpI .. 2 . 0 .. (J 98s) in N _ N . dirac , hylf<)rmaraidc ^ 

""^ 4 -*""y"-'.op J rrldi.. ,0.20,, ,„.. dropw| , e , 
of di-ten-butyl dic.rbon.le (4.09g) i n N N 
d.-«.», Ifc ,„. ld . (20ml) ., ro „ m , cmperaiure Tfce ^ 

„ W .., peralureo v«, nish , a „ dco „ cenlra , edinvacuo(o 

n, rMida , w ",a kc „ up „,, hclhylace , aie(]oomi)and 

a ^eous hydrochloric acid (100ml. Th. 

1 ml) - The aqueous layer was 

"parated. basified with sodium hydrogen carbon-,, A 

y fo 0 en carbonate and extracted 

....... (2 x,oo.,, The „, racls „„ combined dHe<| 

- ..d,„ and cvaporaud ,„ vacoo io afford (3Rs) ^ ^ 
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butoxycarbonylamino-2,3-dihydro-5-isopropyl-lH-l,4- 
bcnzodiazcpin-2-one (4.05g). The product was used in a following 
reaction step without further purification. 

'H-NMR (CDC1 3 ,(5) : 0.93 (3H, d, J = 6.8Hz), 1.30 (3H. d, 
J = 6.8Hz), 1.45 (9H, s), 3.12-3.19 (1H, m), 5.15 (1H, d, J = 8.4Hz), 
6.22 (1H, d, J = 8.4Hz), 7.12 (1H. d, J = 8.0Hz), 7.23 (1H, t, J = 8.0Hz), 
7.46 (1H, t, J=8.0Hz), 7.58 (1H, d, J = 8.0Hz), 8.97 (1H, br) 



10 Preparation 7.? 



5 



To a suspension of sodium hydride (0.065g of a 65% 
dispersion in mineral oil) in dry N, N-dimethylformamide (5ml) was 
added dropwisc a solution of (3RS)-3-tert-butoxycarbonylamino- 
15 2,3-dihydro-5-isopropyl-lH-l, 4-bcnzodiazepin-2-one (0.508g) in 
dry N, N-dimethylformamide (5ml) under cooling in an ice-bath. 
The mixture was stirred under the same condition for 30 minutes and 
then at ambient temperature for 2 hours. To the mixture was added 
dropwise a solution of 2-acetyl-3-bromomethylthiophenc (0.420g) in 
20 dry N, N-dimethylformamide under cooling in an ice-bath. After 

completion of the addition, the mixture was stirred under the same 
condition for 30 minutes and then at ambient temperature overnight. 
The resultant mixture was concentrated in vacuo. The residue was 
treated with ethyl acetate (100ml), washed with water (50ml) and 
25 dried over anhydrous sodium sulfate. Filtration and evaporation 
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SSVC ' P ' 0dU "' Th * !»•«»■ was puri . ied by colum „ 

8ra p hy „„ si ,ic, e c,wi, h an of , Mtaur , o( 
chloroform and c , hy| ....... (I0:I)log| „ (JI|S) . H ,_ 

5., S opropvl.lH.l,4. 6c „ 2 „ dia2epin . 2 . onc (Q 3^ 
'»-NMR ( OMSO- d „ tf):0 . 86(3H , d 
(1H, d, J=17.2Hz), 5.66 (]H, d, J=]7.2Hz), 6.31 (1H d ' 

J ; 8 ^- 3 <'H,d, J=4 ,„ 2) , 7 , 0 .,3 0(3H , m) ,,3, 743 

»). 7.50 (1H, d, J = 8.0Hz. 



m), 7.50 (1H, d, J = 8.0Hz) 
Pre P ar .ninn 2 1 



A solution of "(2-acctyPthiophen-3-yI)mcthyI-3.| cr |. 

b,,M »'»">"yi"i.-2.j-d l h,d,..s.,..p„ PTMH . I4 . 

>«» -..»p..- 2 -o.. ( 0.3 70l , „ M «.„„ (J0-I) w irtaied 
*> "yd'ochloric acid (2 X lflmn tu 

«•-')■ n. ,„,..,. wcre tombiocd , over sodium soifj(e fmered 

a " d "~^i"v.ooo,o af( „ r d ( 3 R s,. 1 . ( 2- a ce, y „ 1 . i „ phen .3. 

J ">--^»-'.-«-.M™.5. l .. prop ,, IH . 1 . 4 . b .„ od 
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'H-NMR (CDCla.tf) : 0.88 (3H, d, J = 6.8Hz), 1.29 (3H, d, 
J = 6.8Hz), 2.50 (3H, s), 3.08-3.18 (1H, m), 3.25 (1H, br), 4.43 (1H, s 
5.37 (1H, d, J=17.2Hz), 5.67 (1H, d, J = 17.2Hz). 6.92 (1H, d, 
J = 5.2Hz), 7.20-7.50 (6H, m) 



Prepar,nio n 1 



To a solution of (3 RS)-3 -amino-2.3-dihydro-5 -iso pro pyl- 1 H - 
l,4-bcnzodiazepin-2-onc (0.536g) in methylene chloride (30ml) was 
added dropwise a solution of 3-methylphenyl isocyanate (0.361g) in 
methylene chloride (5ml) at room temperature for 10 minutes. The 
mixture was stirred at the same condition for 2 hours. The resultant 
precipitate was collected by suction to afford N-[(3RS)-2,3-dihydro- 
5-isopropyl-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
methylphenyl)urea (0.600g). The filtrate was concentrated in vacuo 
and the residue was treated with isopropyl ether to give the second 
crop of the desired compound (0.170g). 

'H-NMR (DMSO-d e ,<?) : 0.81 (3H, d, J = 6.8Hz), 1.18 (3H, d, 
J = 6.8Hz), 2.23 (3H, s), 3.20-3.30 (1H, m), 4.49 (1H, d. J = 8.0Hz). 
6.72 (1H, d, J = 8.0Hz), 7.06-7.22 (6H, m), 7.55 (1H, J = 7.2Hz), 
7.77 (1H, d, J = 7.2Hz), 8.88 (1H, s) ; 10.69 (1H, s) 
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Preparatj rn j 



To a solution of 3-aminoacetophenone (2.049g) and Pyridine 
d.286g) in tetrahydrofuran (35 mJ ) was added dropwise a solution of 
« 4-i«roph.nylchlorofor««« (3.288 g ) in tetrahydrofuran (10 mI ) under 
coding in an ice bath. After completion of the addition, the mixture 
was allowed to stand to am bien, temperature and stirred ov er night 
Water was added to the mixture . The resuItan( precipjtate J 
collected by suction filtration, washed with water and dried ,„ vacuo 

" at 80 V to afford 4-nitrophcny, N.(3-ace,y lph eny,)carbama, e 
(3.3lg). 

'H-NMR (DMSO-d R , (5 ) ; 2.57 (3H, s), 7.50-7.59 (3H m) 
7-71 (1H, d. , =8 .0Hz). 7.76 (1 „. d , J = 8 . 0Hz) , 8 .„ (1H> s) ^ ^ 
15 d, J=9.0Hz), 10.67 (1H, s) 

Prep,irn ) jo n < 



The f ol ,owi„g compound was prepared in a similar manner to 
0 thai of preparation 4. 



4-nt.rophenyl N-{3-(tetrazol-5-y|)phenyi}carbami 

Prepnrn|jp n ^ j 
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The following compound was prepared in a similar manner to 
that of Preparation 1-1. 

2-(2-methyI)propylcarbonylaniline 

l H-NMR (CDC1 3 ,(?) : 0.93 (6H, q, J = 8Hz), 2.04-2.12 (1H, m) t 
2.93 (2H, d, J=8Hz), 6.26 (2H, br), 6.60 (2H y d, J = 8Hz), 7.24 (1H, t, 
J = 8Hz), 7.74 (1H, d, J = 8Hz) 

Preparation 6-9 

The following compound was prepared in a similar manner to 
that of Preparation 1-3. 

2-(2-methyi)propy]carbonyl-N-{2-(l-benzotriazolyl)-2- 
benzvloxy]carbonylamino}acetylanilinc 

'H-NMR (CDCI^tf) : 0.83 (6H, q, J = 8Hz), 2.02-2.10 (1H, m), 
2.70 (2H f d, J = 8Hz), 5.04-5.14 (3H, m), 6.95 (1H, br), 7.13-7.45 (9H, 
m), 7.84 (2H, d, J = 8Hz), 8.08 (1H, d, J = 8Hz) ? 8.62 (1H, d, J = 8Hz). 
12.40 (1H, br) 

Prepnrntinn 

A solution of 2-(2-methyl)propylearbonyl-N- {2-(l - 
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k '«»«'i«»lTl)-2.b..rt„ r ..r b . 11Jf ,. -tao| . 1>tly| ,. |1|ll , (JI ?#) , n 
«.»«.. (10..., waa lrea , cd WM . 5aluralad 5olu „ on of ^ 
-Han,,, (20 0 m „ a, ot! ,„ . dry ^ ^ _ ^ ^ ^ 

"Trad ove,„ ishl a , arabjcnl , emperalure The resu|ijni m , Mic ^ 

M^ida and c h „ ralora . The orga „ ic , ayer _ dHed ^ 

..Ih... ni..«d and ,..„..„,.„ ,„ „™ ,o t iv. a a, udc compound 
Tha crude c„ mp „„„ d was purificd „ y , ^ 
•'««« ,., „„„ . .,„■„„ „, ch|oroform and eihyi acc)ate ^ 

10 < 3RS )-'-"- Z yl»xy-r b „„ y ,a ra ,„„. 2 ,3- dihydr „. 5 . (2 . melhy|propyi) 
lH.l,4.ba„ z „ dfa2epjn . 2 . 0 „ e „ a color|CM powdcf 

'H-NMR (CDCIj.fJ) : 0.7] (3H. d. ,.,„„. 0 .M (3 H d 
'-«*>. t.21-,.76 (IB. 2 . 45 (1H , dd, WSHii , 85 

.5 «. i-«H^ 5..7.,.2, (,H. .,.,.„ (I „ , d , J = BH2) ?]4 ' 

' 53 (9H, m), 7.87 (1H, d, j = 8Hz) 

Prepnr nf| > n a 1 



20 



The f„„owi„ g compound was prepared „ , simj|ar ^ 
that of Preparation 2-1. 

(3RS)-3-amino-2, 3-dihydro-5-(2-methvlpropyl)- 1 H - 1 . 4- 
bcnzodiazcpin-2-onc 



25 
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•H-NMR (CDC1,.<J) : 0.76 (3H, d, J = 8Hz), 0.84 (3H, d, 
J = 8Hz), 1.74-1.83 (1H, m), 2.20 (2H, br), 2.46 (1H, dd, J=l 6Hz , 
J = 16Hz), 2.85 (1H, dd, J = 8Hz, J=16Hz), 4.32 (1H, s), 7.14 (1H, d, 
J = 8Hz), 7.24 (1H, t, J = 8Hz), 7.46 (1H. d, J = 8Hz), 7.56 (1H, d, 
5 J = 8Hz), 9.04 (1H, s) 

Prcp^rntj^p 



The following compound was prepared in a similar manner , Q 
10 that of Preparation 3. 



N-f(3RS)-2,3-dihydro-5-(2-m e thylpropy!)-2-oxo-lH-l,4- 
ben Z odi az epin-3-yl]-N'-(3-methyl P henyl)urea 



15 



20 



'H-NMR (DMSO-d s ,o) : 0.68 (3H, d, J = SHz), 0.84 (3H, d, 
J = 8H/) ' 166 -l-70 (1H. m), 2.23 (3H, s), 2.34 (1H, dd, J= 16H z, 
J-16H*). 2.94 (1H, dd, J = 8Hz. J=16Hz). 4.99 (1H, d. J=14Hz), 6.72 
(1H. d. J =8 Hz), 7.07-7.30 (7H, m), 7.55 (1H, ,, J = 8Hz), 7.76 (1H, d, 
J=14Hz), 8.85 (1H, s) 

Prepnr.n1 ion 7.) 

The following compound was prepared in a similar manner to 
that of Preparation 2-2. 



25 
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me "" ,| p'°pyo-iH. I ,4-b.„ 20di „ CI)ta . 2 . oiie 

'H-NMR (CDC] , <J \ • o 7? / 1 u 



10 n 7-9 



10 



15 



The following compound was nren. a . 
^ato fPrepara , on2 . 3 aSPreP " ed «r,o 

(3RS >-H(3- a2 a bicyclo[ 3., 2jnon . 3 . y|)carhonyime 

'^.-bu,ox y carbon y ,a mi „ 0 . 2 ,3. dihvdro . 5 me(h , 
]u i . , ■ 5 ( 2 - mc <fl.V]propyJ). 

'H-NMR (CDCl 3 ,<y ): o.76 (3H d J-«„ , n „ 
i=8H 2 ).i. 4 ^ 9H s , ^-8Hz), 0.88 (3H, d, 

«•«""-.-.».,.,«.,„ (4H . B) x - 

•Eixp^iaiiuiiJZjLi 

25 
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The following compound was prepared in a similar manner to 
that of Preparation 2-4. 



(3RS)-3-amino-l-[(3-azabicycIo [3.2.2 ]non-3- 

yl)carbonylmethyl]-2,3-dihydro-5-(2-methyl pr o P yl)-lH-l, 
4-benzodiazepin-2-onc 

'H-NMR (CDC1,,$) : 0.77 (3H, d, J = 8Hz), 0.88 (3H, d, 
J=8Hz), 1.70-2.11 (13H, m), 2.50 (l H , dd, J=16Hz, J = 16Hz), 2.8 
(1H, dd, J = 8Hz, J=16H-z). 3.46-3.92 (4H, m ). 4.10 (1H, d, J=18H 
4-43 (1H, s), 5.06 (lH, d, J = 18Hz), 7.21-7.51 (4H, m) 

Prepamtinp ft.] 



15 



20 



The following compound was prepared in a similar manner to 
that of Preparation 1-3. 

2-methylcarbonyl-N-{2-(l-benzotriazolyl)-2- 
henzyloxycarhonylamino}acetyianiline 

'H-NMR (CDCI,.<J) : 2.53 (3H, ,), 5.04-5.26 (3H, m), 7.07- 
7-52 (10H, m), 7.78-7.87 (2H, m), 8.05 (1H, d, J = 8Hz), 8.62 (1H. d, 
»=8Hz), 12.36 (in, S ) 



25 Prepar-it^n u -> 



CI 



WO 98/15535 




The lowing c.p.u.d w as pre p. 1r ed in . simj|ar manner ^ 
that of Preparation 6-3. 



(3RS).3-ben, y loxycarbony]amin 0 -2,3-dihydro>5.rneth y l-lH. 
l>4-benzodiazepin-2-one 

'H-NMR (CDCI 3 ,<5) : 2.42 (3H, .,. 5.05-5.15 (3H. m) . 6 . 82 
<'H. d, J = 8H :>, 7.0« (,H, d. J..H,). 7.08.7.34 ,7H, .,. 7.52 (,„ d 
'0 J=8Hz), 10.13 (1H, S ) 

Pr T""lirn f 3 



The foHowing compound was prepared i„ a similar manner {q 
15 that of Preparation 2-1. 



(3RS)-3-a mi no-2,3-d i hvdro-5-rne,h y l-lH-l,4.ben 2 odia 2 ep in -2 
-one 



20 



'H-NMR (CDCl,.d): 2.35-2.64 (2H, or), 2.45 (3H. „. 4 32 
OH..). 7.18 (1H, d (J = « Hz) , 7.21 (,„... J-8H«). 7.45 (1 H . I. 
J=8Hz). 7.58 (1H, d, J = 8Hz), 9.60 (1H, br) 



Prt: P : "-fitiVn 8 1 

25 
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The following co.pound was prepared in n similar manner ,o 
that of Preparation 3. 



N-((3RS)-2,3-dihydro-5-me t h y l-2-oxo-lH-l ) 4-be nZ odiaze P i„. 
3-yl]-N'-(3-methylphenyl)urea 



'H-NMR (DMSO-d A> 6) : 2.23 (3H. s), 2.40 (3H, s), 4.95 (1H 
J«8H 2 ). 6.72 (1H, d, J=8Hz). 7.08-7.31 (6H, m), 7.56 (1H , , 
J = 8H 2 ), 7.78 (1H. d.J = 8Hz), 8.88 (i H . s), 10.77 (1H s) 

10 

Pre P- lr riii^n 2 1 

The following compound was prepared in a similar m anner to 
that of Preparation 1-1. 

15 

2-(3-methyl)butylcarbonylanil 



ine 



'H-NMR (CDCIj,<5) : 0.94 (6H, q, J = 8Hz), ,.62 (2H , 
'-«".). 2.06-2.10 „H. 2.93 (2H , ,, ,.,„„, 6 . 2 6 (2H, b„. 6 63 



Pre P n rnfi^n ° ? 



The following compound was prepared in a similar manner to 
25 that of Preparation 1-3. 
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2-(3-methy])butylcarbonyl-N-[2-(l-benzotriazolyl)-2- 
benzyloxylcarbonylaminojacetylaniline 

'H-NMR (CDCl 3 ,tf ) : 0.88 (6H, q, J = 8Hz), 1.44 (2H, q, 
J = 8Hz), 1.80-1.84 (1H, m), 2.40 (2H, t, J=8Hz), 5.05-5.28 (3H, m), 
6.97 (1H, br), 7.26-7.57 (9H, m), 7.85 (2H, d, J = 8Hz), 8.08 (1H, d, 
J=8Hz), 8.63 (1H, d, J = 8Hz), 12.40 (1H, br) 

Preparation Q-T 

The following compound was prepared in a similar manner to 
that of Preparation 6-3. 

(3RS)-3-benzyloxycarbonylamino-2,3-dihydro-5-(3- 
mcthylbutyl)-lH-l ,4-benzodiazepin-2-one 

'H-NMR (CDC1 3 ,<S) : 0.83-0.86 (6H, m), 1.29-1.53 (3H, m), 
2.74-2.79 (2H, m), 4.69 (1H, s), 5.08-5.17 (3H, m), 6.52 (1H, d, 
J = 8Hz), 7.09 (1H, d, J = 8Hz), 7.23-7.36 (5H. m), 7.44 (1H, t, J = 8Hz), 
7.57 (1H, d, J = 8Hz), 9.26 (1H, s) 

Preparation Q.4 

The following compound was prepared in a similar manner to 
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that of Preparation 2-1. 

(3RS)-3-amino-2,3-dihydro-5.(3-methy]butyl)-lH^l,4- 
benzodiazepin-2-one 

'H-NMR (CDCl,,ff) : 0.83 (3H, dd, J=3.5Hz, J = 4 .9Hz). 0.88 
(3H, dd, J=l-4Hz. J = 2.8Hz), 1.30-1.42 (1H, m), 1.45-1.60 (2H, m ). 
2-72-2.76 (2H, m), 3.40-3.78 (2H, br), 4.23 (1H, s), 7.02-7.75 (4H, 
m), 9.70 (1H, br) 

Prepiiraljpp Q.< 



The following compound was prepared in a Simil ar manner ,o 
that of Preparation 3. 



N-[(3RS)-2,3-dihydro-5-(3-melhylbutyl)-2-oxo-]H-l,4- 
ben2odiaze P in-3-ylj-N'-(3-methylphenyl)urca 

'H-NMR (CDC, ,6) : 0.73 (6H, ,. J = 8 Hz), 1.15-1.40 (3H, m). 
2-25 (3H, ,), 2.6-2.72 (2H, m), 5.35 (1H, d, J = 16Hz), 6.78 ( JH , d. 
J=8Hz), 7.07-7.32 (7H, m), 7.50 (1H, d, J = 8Hz), 7.78 (1H, d, 
J = 14Hz) : 8.80 (1H, br) 

Preparntj» n ] n | 



G5 



WO 98/15535 



thai of Preparation 1-1. 



2 -ethylcarbonyJanilin 



e 



'™«c D c, 3 , tf):I . 20(3H , t , J . 7 . 0H2l 29?(2H 

«7 (2 „, ..«...« (2H . m , , 2 „ 27 

(1H, d, J = 8Hz) 



10 Emmja uion m-2 



The f „„„ wins compou „ d wij prcpjred ^ a simnar 
lhat of Preparaiion 1-3. 



16 2-cthylc a rbonyj- N . { 2- C l. bcn ^, riazol5 , J) . 2 
l>«»zylox»carb„nyIamin„ l . 1 c e i y l a „ iMnc 

'H-NM R( CDC,„ tf):1 . 06(3H ,, J=70Hz) 2?4(2H 
J=7.0Hz), 5.06-5.25 (3H, m), 6.96 (1H, br), 7.14-7.42 (7H m) ' 

(1H, d, J=8.0H 2 ). 12.45 (1H, s) 

Pre p: ,r nt j^ n ?ft -, 



The ,.„„,., c „ mpo „ nd w „ pfcpared ^ ^ >iniur bmiim 



66 



WO 98/15535 

P97/03483 




that of Preparation 6-3. 

(3RS)-3-bcnzyloxycarbonyIamino-2,3-dihydro-5-ethy]-lH- 
l,4-benzodiazepin-2-one 

'H-NMR (CDCl 3 ,d> ) : 1.08 (3H, «, J = 7.0Hz), 2.74-2.86 (2H, 
m), 5.08-5.16 (2H, m), 5.18 (1H, d, J = 8.0Hz), 6.52 (1H, d, J = 8.0Hz), 
7.12 (1H, d, J = 8.0Hz), 7.23-7.38 (6H, m), 7.47 (1H, t, J = 8.0Hz), 
7.58 (1H, d r J = 8.0Hz), 9.27 (1H, s) 

Pr eparation 10-4 

The following compound was prepared in a similar manner to 
that of Preparation 2-1 . 

(3RS)-3-amino-2,3-dihydro-5-ethyl-lH-l,4-benzodiazepin-2- 



one 



'H-NMR (CDCl 3 ,d>) : 1.10 (3H, t, J = 7.0Hz), 2.00 (2H ; br), 
2.73-2.83 (2H, m), 4.33 (1H, s), 7.10 (1H, d, J = 8.0Hz), 7.23 (1H, t, 
J = 8.0Hz), 7.46 (1H, I, J = 8.0Hz), 7.57 (1H, d. J = 8.0Hz), 8.74 (1H, s) 



Preparation UL2 



The following compound was prepared in a similar manner to 
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that of Preparation 3. 

N-[(3RS)-2,3-dihydro.5.ethy]-2-oxo.lH-l,4-benzodiazcpin- 
3-yl]-N'-(3-methylphenyl)urea 

*H-NMR (DMSO-d 6 , * ) ; 0.99 (3H, t, J = 7.0Hz), 2.23 (3H, ,), 
2.66-2.72 (1H, m), 2.84-2.88 (1H, m), 5.00 (1H, d, J=8.0Hz), 6.72 
(1H. d, J = 7.0Hz), 7.07-7.30 (6H, m), 7.55 (1H, d, J = 7.0Hz), 7.78 (1H, 
d, J = 8.0Hz), 8.88 (1H, s), 10.73 (1H, s) 

Preparation LLJ 

The following compound was prepared in a similar manner to 
that of Preparation 1-1. 

2-(3-butenyl)carbonylaniline 

'H-NMR (CDC!, ,6 ) : 2.46-2.50 (2H, m), 3.03 (2H, t, J = 7 Hz), 
5.01 (1H, d, J = 13.0Hz), 5.09 (1H, d, J = 18.8Hz), 5.86-5.98 (1H, m), 
6-26 (2H, br), 6.62-6.66 (2H, m), 7.25 (1H, t, J = 8.4Hz), 7.75 (1H, d, 
J=8.0Hz) 

Preparation ]J^2 



The following compound was prepared in a similar 



manner to 
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that of Preparation 1-4 and Preparation 1-5. 

(3RS)-3-bcnzyloxycarbonylamino-5-(3-butenyl)-2,3-dihydro- 
lH-l,4-benzodiazepin-2-one 

'H-NMR (CDC1 3 ,<5) : 2.24-2.36 (2H, m), 2.88 (2H, t, 
J = 7.6Hz), 4.90-5.19 (5H, m), 5.71-5.80 (IH, m), 6.65 (IH, d, 
J = 8.0Hz), 7.12 (IH, d, J = 7.6Hz), 7.25-7.36 (6H, m), 7.49 (IH, t, 
J = 7.6Hz), 7.59 (IH, d, J = 7.6Hz), 9.17 (IH, br) 

Pr eparation 1 1 

The following compound was prepared in a similar manner to 
thai of Preparation 1-6. 

(3RS)-3-amino-5-butyl-2,3-dihydro-lH-1.4-bcnzodiazepin-2- 
one 

'H-NMR (DMSO-d,,<5) : 0.82 (3H, t, J = 7.2Hz), 1.16-1.20 
(2H, m), 1.26-1.40 (2H, m), 2.40 (2H, br), 2.60-2.68 (IH, m), 2.76- 
2-81 (IH, m), 3.27 (IH, s ), 7.14 (IH, d, J = 8.0Hz), 7.19 (IH, t, 
J = 8.0Hz), 7.48 (IH. t, J = 8.0Hz), 7.67 (IH, d, J = 8.0Hz), 10.47 (IH, 
br) 

Prep;irnti on 1 1 -d 
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Tb. ""^ ««P.»d was prepareJ in . simi , ar 
that of Preparation 2-2. 

(3RS >- 3 "'»-^'oxyc ar h„„ y , amil , 0 . 5 . bulyJ . 2 3 . d . hydro ih 

l,4-benzodiazepi n -2-one 

'H-NMR (CDC,. tf)! 0.84 (3„., ,.,.«„„, 

m, ' i - 4o - i "^-).i.44 (9 H, s) , 2 . 73 . 2 . 90 (2H , m) , 514 ■ ; ■ 

;;; oh2, ' 7 47 <,h "-— >• d , J= , 0H2) ,, V7(1H 

Pre P ar nn>n 1 1 j 



15 



20 



r.,..w,. g .„„...„ was prcpjfed h a simnar 

that of Preparation 2-3. 



<3RS) - I -f< 3 —">-yc 1 „ ( 3. 2 . 2|no „. 3 . yl)cirbooyin]eihyi|3 

""-'""°'y«"«'.yl.m i .o.5.b»,y,. 2 ,3- <lill , dr<) . 1H . 1>4 . 
benzodiazepin-2-one 

'"■«(CDC ls . S): , 86Wu=J(H!)i24j 
«.H..,,«. IJa (2 , m) ,, 60 ., 80 (8Hi - ' 

< 2H ' "0-2.90 (2 „, m) , 3 . 4S . 3 . 90 (4H> m) 4 2? d 
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j=16.0Hz), 4.94 (1H, d, J = 16.0Hz), 5.24 (1H, d, J=8.0Hz), 6.41 (1H, 
d, J = 8.0Hz) ? 7.23-7.54 (4H, m) 

Preparation 1 1-6 

The following compound was prepared in a similar manner to 
that of Preparation 2-4. 

(3RS)-3-amino-l-[(3-azabicyclo[3.2.2]non-3- 
yl)carbonylmethy]]-5-butyI-2,3-dihydro - 1H-1 ,4- 
benzodiazepin-2-one 

1 H - N M R (CDC1 3 ,<5) : 0.86 (3H, t, J = 7.6Hz), 1.24-1.31 (2H, 
m), 1.44-1.80 (12H, m), 2.00-2.15 (2H, m), 2.70-2.90 (2H, m), 
3.40-3.90 (4H f m), 4.26 (1H, d, J = 16.0Hz) ; 4.40 (1H ? s), 4.94 (1H, d, 
J=16.0Hz), 7.20-7.60 (4H, m) 

Preparation 12zJ 



The following compound was prepared in a similar 
that of Preparation 1-1. 



manner to 



2-cyclo hexylmcthylcar bony lan iline 



H-NMR (CDC1 3 ,(?) : 0.80-1.40 (6H, m), 1.60-1.80 (4H 7 
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1.85-2.00 (1H, m), 2.77 (2H, d, J = 6.8Hz), 6.28 (1H, br), 6.62-6.67 
(2H, m), 7.23-7.27 (1H, m), 7.73 (1H, d, J = 8.4Hz) 

Prepnr.n.-n n p. 7 

The following compound was prepared in a similar manner to 
that of Preparation 1-2. 

2-cyclohexylmethylcarbonyl-N-{2-(l-benzotriazoly|)-2- 
benzyloxycarbonylamino}acetylaniline 

'H-NMR (CDCIs.ff) : 0.80-1.80 (11H, m), 2.69 (2H, d, 
J = 6.8Hz), 5.00-5.30 (3H, m), 6.91 (1H, br), 7.10-7.50 (7H, m), 7.54 
(2H, m), 7.83 (2H. d, J = 8.0Hz), 8.09 (1H, d, J = 8.0Hz), 8.61 (1H, d, 
J = 8.0Hz), 12.40 (1H. br) 

Preparati on LLJ 

The following compound was prepared in a similar manner to 
that of Preparation 6-3. 

(3RS)-3-benzyloxycarbonylamino-5-cyclohexylmethyl-2, 
3-dihydro-l H-l,4-benzodiazepin-2-one 

'H-NMR (CDC1 3 ,<S) : 0.80-1.80 (11H, m), 2.49-2.55 (1H, m). 
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'■»«(«.*, W . 1 „ ai ^ W(li|>0 

IH '—H 2 ,,3„- 7 , 0(6H , m) , 74s . 7s 
J-«.0H*) t 8.33 (in, S ) '' 7 ->«<lH, d, 



5 £repar in > n p , 



10 



The f „„ owing conipound was 
"■'•'h.p.r.,lo.l.5. '»'«-"■'-....,,. 

; 3 " S) - I - I(S -" W ^ , " 3 - J -»I«.-3-yl)..r*..,... lty „. 3 .. 

" y,O " ye ' rb0V "- i - S -«^».«Tl-..»,..2.3. <1 , kw 
lH-1,4- benzodiazepine- 



ro- 

one 



7 3.72(1 H . m) , 3.85-3.89 (l H .m).4 18 HH I . , , 



20 



•£^iaijLLkiiL_L2^5. 



'•..'(3R S ,.l. f( ,..„ bleTclof 3. J . o> 
-•--o-.H- I ,, be „ zuJia2cp ,„. 2 . one(o 396s)inmeih • 
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birred under H 2 atmosphere over ninh. T h. , ■ 

nigni. The catalyst was filtered 

°y ....... fl „,. lte . on Celll ... The fi|iraic concenira[ed 

» vacuo ,„ give PRS)-3. amin „. ] . 1( 3. ilza , icyc|o(3 2 2)non 3 
' , »" rl »'»y'»>.'hylJ-5-. ycl „ h e, yll „ e , ( , yl . 2 ,3. dihydr() . ]H _ i4 

• k .«.u.„. pI .. 2 . 0 .. (0 . 298s) , which waj us(d in a ronowins 

step without further purification. 

'H-N.MR ( CDa3, 5): o. 8 0- 12 o ( 4H, m , 14 . ]9(15H 
^'-■^., 57 -, 6 3 (1 H, m) ,, 78 ,, 3(1H , m)35 ^^ 
4,3 (1 „, d . ,.,«„,, , 4J(1H s) 5 oj(iH d j _ 

7,2-7.30 (2H. m) , 7.43-7.51 <2H, m ) 

2- (2 - Fiuorobenzoyl) . 6 . methyianijinc ^^^^ ;n ^ ^ 
manner to that of Preparation 50-1. 

mp : 65.5-67.5°C 

<N " il "' Cm " 1, : 34 '°- 335 °- 1580. 155, ,375 ,,,„ 

» '280, ,2,8, ,088. ,002.956.830.752 ' 

•H-NM R( c D a,, ): , 20( 3 H , s) ,, 38(JH>krMJ 

J=7.6H Z ), 7.08-7.46 (6H, m) 

APCI-MS (m/z) : 230 (M'+ 1) 
25 Prp p*rn\ i nn p.-> 
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• Peg, 



(3RS)-3-Benzy]oxycarbony| a mino-5-(2-f]uorophcny])-9- 
™thy.-2,3-dihydro-lH-l,4-benzodiazepin-2-one was prepared in , 
similar manner to that of Preparation 45-2. 

mp : 222.5-225°C 

IR (Nujol, cm" 1 ) : 3200, 1715, 1690, 1608, 1530, 1374, 1051 
860, 750 

'H-NMR (DMSO-d., 6) : 2.40 (3H, s), 5.05 (1H, d, J = 8.9Hz), 
5-08 (2H, s), 7.0-7.62 (12H. m), 8.43 (1H, d, J = 8.9Hz), 10.28 (1H, s) 
APCI-MS (m/z) : 418 (M*+ 1) 

(3RS)-3-Bcnzyloxycarbonylamino-2,3-dihydro-5-(2- 
fluorophenyl)-l-(2-methoxyI P hcnacyl)-9-methyl-]H-l,4- 
benzodiazepin-2-one was prepared in a similar manner to that of 
Preparation 59-3. 

IR (Nujol, cm" 1 ) : 1710, 1660 

'H-NMR ( DMSO-d„c5) : 2.46 (3H, s), 3.94 (3H, ,), 4.60 (1H, 
d. 18.1Hz), 5.06 (2H. br, ,), 5.24 (1H, d, J = 8.6Hz), 5.44 (1H, d, 
J=18.1Hz), 6.9-7.8 (15H, m), 8.4-8.6 (1H, m) 

Mass (APCI) : 566 (M*+l) 
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Prepare j rn ] 3 j 



(3RS,.3-A ra , n o.2,3-d/h y d r „-5. ( 2. fl uor„phe„vl,.9. me , hyM 
( 2 -.h0 Whenacyl) . 1H . M . ben2odiazcpin 2 w ^ ^ ^ 

»im,U, mann c , ,o ih.i of P,ep a , a ,i„„ 59 . 6 
IR (Nujol, cm' 1 ) . 1675 

-0H 2) , -M.H, d ., 7 , H2 ,, 52(1 , d , J=I8 0Hz) 6 ( ' ■ 
'0 (9H, m), 7.7-8.0 (2H, m) 

Mass (APCI) : 432 (M + + l) 

freparati> n ]J 

To , of (3R S) .,., (3 . a2abicyc , o( 3 2 2]non 3 

" )c " b ""-«""'i- 3 -—> -.y."^.,......., .... lo , ynl . , hy , 9 . 

■•''''■»-«^".,„.M^ TOdI . M1>| .. 2 . <iM{1 , <))iioita<oi 
«0 m „ „ as adde -N. s „ diurahydro , desoImjon(7n)i)un(icrsi 
« .- M «.„.-p„.,. re . T„« „ ixt . r . w , s stitted fo( 20 * 
- »■«-.,,..,«,..„„„., A flerrcmovalof , htsolven , wa|erwas 

' d " rt ' 0riC1Cid °"" ™« whh e.hv, acclale , wicE Th£ 

™<"<c- R«mov„) of ,he solvent S ave (3RS)- H(3 . 
25 "" bkyclo f 3 - 2 - 2 J"<'»-3-yl)oa rb „ nylmalhy]| . 3 _ 
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PC 




'97/03483 



be nzy lo xycarbony lam ino -5 - hydro xyme thy 1-9- met hy 1-2,3- di hydro - 1 H- 
l,4-benzodiazepin-2-one as an amorphous mass (1.68g, 95.3%). 



'H-NMR (CDCl 3 ,c5) : 1.4-1.75 (8H, m), 1.9-2.1 (2H, m), 2.36 
(3H, s), 3.19-3.34 (2H, m), 3.55-3.89 (2H, m), 4.51 (2H } dd, 
J=15.8H Z> 298.4Hz), 4.75 (2H, dd, J=14.7Hz ? J = 27.6Hz), 5.10 (2H, 
s), 5.41 (1H, d, J = 8. 8Hz), 6.54 (1H, d, J = 8.8Hz), 7.25-7.47 (8H, m) 
APCI-MS (mix) : 519 (M + +l) 

Preparation 1 S- 1 

(3RS)-3-BcnzyIoxycarbonylamino-2,3-dihydro-5-(2- 
nuorophenyI)-9-methyl-l-(2-nitrophenacyi)-lH-l,4-benzodiazepin- 
2-one was prepared in a similar manner to that of Preparation 59-3. 

IR (Nujol, cm" 1 ) : 1710, 1675 

l H- NMR (DMSO-d 6 ,d> ) : 2.43 (3H, s), 4.66 (1H, d, J= 18.1 Hz), 
5.06 (2H, m), 5.26 (1H, d, J = 9.1Hz), 5.45 (1H, d, J=18.0Hz), 7.07 
(1H, d, J = 7.7Hz), 7.2-8.0 (14H, m), 8.0-8.2 (1H, m), 8.4-8.6 (1H, m) 

Mass (APCI) : 581 (M*+l) 

Preparation 15-2 

(3RS)-3- Amino- 1 -(2-aminophenacy i)-2,3- dihydro-5-(2- 
nuorophenyl)-9-mcthyl-lH-l,4-benzodiazepin-2-one was prepared in 
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a similar manner to that of Preparation 59-6. 

mp : 139. 7-147. 0°C 

IR (Nujol, cm" 1 ) : 1680, 1660 

'H-NMR ( DMSO-d ft ,tf) : 2.46 (3H, ,). 4.10 (1H, s), 4.49 (1H, 
d, J-16.8HZ). 5.74 (1H. d, J=16.8Hz), 6.0 (2H, m), 6.5-6.7 (2H, m), 
7-0-7.3 (7H, m), 7.3-7.6 (2H, m), 7.6-7.7 (1H, m), 7.7-7.9 (1 H , m) 

Mass (APCI) : 417 (M* + l) 



10 Prep:.r rin > n If; 1 



5 



2-Amino-3- me( hyl-2'-fluorobenzo P henone was prepared i 
similar manner lo that of Preparation 50-1. 



in a 



15 



f) 



mp : 52.2-55.2°C 

IR (Nujol, cm" 1 ) : 3470. 3330. 1620 

'H-NMR (CDCI,. 6) : 2.21 (3H, ,). 6.6-6.8 (3H, m) , 7 . 0 - 
7-7 (5H,m) 

Mass (APCI) : 230 (M f +1) 
Prepnrnlj on 16-? 

2-Bromoace.ylamino-3-methyl-2'-nu 0 robenzophenone was 
prepared in a similar manner to that of Preparation 29-2. 
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mp : 100.1 -103. 2°C 

IR (Nujol, cm" 1 ) : 1660 

1 H - N M R (DMSO.d 6 ,d) : 2.26 (3H, s), 3.70 (2H, s), 7.2-7.4 
(4H, m) f 7.4-7.8 (3H, in), 9.96 (1H, br, s) 
5 Mass (APCI) : 352 (M + +l), 350 (M + -l) 

Preparalinn ] 6-1 

5-(2-Fluorophenyl)-9-methyl-2,3-dihydro-t H-1,4- 
10 benzodiazepin-2-one-4-oxide was prepared in a similar manner to that 
of Preparation 1 9-3. 

mp : 204.4-205. 1°C 

IR (Nujol, cm" 1 ) : 1690 

1 H - N M R (CDCI 3f d) : 2.48 (3H, s), 4.70 (2H, s), 6.9-7.0 (1H. 
m), 7.0-7.6 (6H, m), 9.31 (1H, br, s) 
Mass (APCI m/z) : 285 (M + +l) 

Preparation L&^A 

3-Acetoxy-5-(2-f]uorophenyI)-9-methyI-2,3-dihydro-lH-l 1 4- 
benzodiazcpin-2-onc was prepared in a similar manner to that of 
Preparation 19-4. 

IR (Nujol, cm" 1 ) : 1745 
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'H-NMR (CDCl,,tf) : 2.32 (3H, s), 2.44 (3H, s), 5.97 (1H, s), 
7-0-7.2 (3H, m), 7.2-7.3 (1H, m), 7.3-7.5 (2H, m), 7.6-7.8 (1 H) m ), 
8.62 (1H, br, s) 

Mass (APCI) : 327 (M*+l) 

5 

Preparation 1*-^ 

(3RS)-3-Phthalimido-5-(2-fluorophe„yl)-9-methyl-2,3-dihydro- 
lH-1.4-be M odiazcpi„-2-one was prepared in a similar manner to tha, 
10 of Preparation 20-5. 

mp : >250°C 

NMR (CDC1„ 6 ) : 2.44 (3H, ,). 5.93 (1H, s), 6.9-8.0 (11H, m) 
Mass (APCI) : 414 (M*+l) 

15 

Preparaij^p ] A _ ft 

(3RS)-3-Amino-5-(2-fluorophenyl)-9- m ethyl-2,3-dihydro- 1 H- 
M-bcnzodiazepin-2-one was prepared in a similar manner ,o tha, of 
0 Preparation 19-6. 

mp : 102.2-1 1 2.2"C 

fR (Nujol. cm" 1 ) : 1685 

'H-NMR (CDCI 3 ,r5) : 2.42 (3H, ,). 4.49 (1H, ,), 7.0-7.8 (7H, 
m), 8.64 (1H, m) 
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Mass (APCI) : 284 (M*+l) 
Preparation 1^.7 

(3RS)-3-tert-butoxycarbonylamino-5-(2-fluorophenyl)-9- 
mcthyl-2,3-dihydro-lH-l,4-benzodia Z epin-2-one was prepared in a 
similar manner to that of Preparation 20-7. 

mp : 183. 2-186. 6 C C 

'H-NMR (CDC\ 2 ,6) : 1.48 (9H, s), 2.41 (3H, s), 5.31 (1H, d, 
J = 8.7Hz), 6.39 (1H, d, J = 8.7Hz), 7.0-7.2 (3H, m), 7.2-7.3 (1H, m), 
7.3-7.6 (2H, m), 7.6-7.8 (1H, m), 8.26 (1H, br, s) 

Mass (APCI) : 384 (IVT+1) 

Preparation ifi-ft 

(3RS)-l-Ethoxycarbonylmethyl-3-tcrt-butoxycarbonylamino- 
5-(2-fJuorophenyl)-9-methyl-2,3-dihydro-lH-l ! 4-benzodiazepin-2- 
onc was prepared in a similar manner to that of Preparation 59-3. 

'H-NMR (CDClj.d) : 1.46 (9H, ,). 2.40 (3H, s), 3.91(1H, d, 
J-16.8Hz), 3.8-4.2 (2H, m), 4.83 (1H. d, J=16.8Hz), 5.40 (1H, d, 
J = 8.9Hz), 6.41 (1H. d, J = 8.8Hz), 7.0-7.4 (4H 5 m), 7.3-7.6 (2H, m), 
7-7-7.9 (1H, m) 

Mass (APCI) : 470 (M*+l) 
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(3RS)-l-Carboxymethyl-3-tert-butoxycarbonylaniino-5-(2- 

5 n "^»Phenyl)-2,3-dihydro-9-methyl-lH-l,4-ben Z odia 2 epin-2- on e 
was prepared in a similar manner to that of Example 48-2. 



mp : 132. 1-149. 3°C 

IR (Nujol, cm" 1 ) : 1700 

'H-NMR (CDCI,.ff) : 1. 45 (9H, s), 2.36 (3H, s), 3.89 ( 1H , d, 
J=17-2Hz), 4.82 (1H, d, J=17.2Hz), 5.38 (1H, d, J=8.9Hz), 6.40 (1H, 
d, J = 8. 9Hz), 6.9-7.8 (7H, m) 

Mass (APCI) : 442 (M*+l) 



10 



Preparation ^f,.■\n 

(3RS)-l- f (3-Azabicyc]of3.2.2]non-3-yl)carbonylmethylJ-3- 

ter.-bu«oxyearbonylamino-5-(2-nuoro P henyl)-9-me.hyl-2.3-dihydro- 
lH-l ) 4-benzodiazep i n-2-one was prepared in a stmiJar manner to that 
of Preparation 59-5. 

mp : 108. 1-113. 9°C 

'H-NMR (CDCI 3 .d) : 1.45 (9H, s), 1.3-2.2 (10H, m), 
2.45(3H, ,), 3.2-3.9 (4H, m>, 4.04 (1H. d, J=15.5Hz), 5.05 (1H, d, 
J = 15.5Hz), 5.42 (1H, d, J = 8.9Hz), 6.40 (1H, d, J = 10Hz), 6.9-7.3 (4H, 
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P # 7 

">). 7-3-7.5 (2H, m), 7.7-7.9 (1H, m) 
Mass (APCI) : 549 (M*+l) 

Bl&naration j^jj 

( 3RS )- 3 -Amino-l-[ ( 3. azabicyclor3 2 2]non ^ 
y,)Carb0ny,mCth ^ 

benzodiazepine was prcpared jn a sjmi]ar (Q ^ ^ ' 

Preparation 30-2. 



10 



m P : 102. 3-113. 4°C 

'H-NMR (°MSO- d „. d):J .3. 2 . 2(10H m) 2 4](3h ^ jo 
3 4 < 2H ->. 3-6-3.9 (2H. ra) , 4 .o 6 (1 „. d , J=16 . 2Hz) _ „ 

5 ^° 6 (1H, d. J.16.2Hz), 6.9-7.0 (1H. m ). 7.1-7.4 (3H, m), 7.4-7.6 
15 (2H, m), 7.6-7.8 (1H, ni) 

Mass (APCI) : 449 (M' + j) 



Prep ;l r;, f j „ n 1 



20 T 

° 2 SOlu,ion «>f o-toluidinc (27.98g) and 

cycohcxanecarboniune (14 .25„ in toluene ( 200 ml) 

dropwise 1 N-borontrichloride toluene s 0 ) ution n31mn . 

■uuon (lilrnl) under stirring 

and cooling in an ice-bath below 5'C. After th, h r • 

mter the addition was 

MBp ' t,ed ' ,k *'"" «.«««.„., ..„.„, urapc[alure tor 0 5 

* »».,. The .,„„,. was „„„„ aga . n ^^^^ ^ 
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(17.40 g ) was a<idcll ponionwise Thc m . xiure 

warned ,„ a mbi e„, , empera , urc „ d , hen ref|Med under ^ 

7 5 ho„„. The eeacion m.x.nre was c„„,ed ,„ an ice-„a lh and 2N , 
hydronhioMc acid (180m,, was addcd aropwUe ^ ^ ^ 
S mi*,n,« was „„„„,, ^ ^ ^ ^ ^ 

■"i-re w as e„„,ed nnda, s lirri „ s and the r e su „a„, pr ee ipi ,a,e „ as 
f'tered Thc fillra , c a „ d washings ^ ^ ^ ^ 

comhined and ex.eaced elnyl accla , a . Jhc m ^ ^ 

-.Shed „i, h lN.h T d,.. W . r , c ac id ,w ice and bri „e sncce ssively and 

10 d " £d 0Ve ' maSneSiUm »"*- Removal „ f , he solva „, ,„ ^ ^ 
>° 0.1, which was subjec , ed , o eo , umn chtoma , ography ^ smca 

= l»..ng wi.h a mjx ,n r e 0l n-hexane and mchv.ene cMcide (21) 
The fracions .„„,..„,., ,he desired pr „d U c, were comb ,„ ed a „ d 

■»P.r...d in vacuo , 0 „ ive 2.c y c,ohe, yl c ar honv,.6. me ,h yl a„i,i„e 
15 (27.9g, 98.4% yie |d) as a ligh, ye ,| ow „„. 

>R (Film, «■') : 3470, 3320. 1638, 16 08. ,58,,, ,550 , 424 
1380, 1310, 1240, 1218, , ]50 , ,004, 980, 89!, 740 

'H-NMR (CDCl 3 ,c5) : 1.2-1.95 (8H, m), 2. ,< (3H, „ 3 23- 
*> 3 - 36 ' IH -)-^(lH.h r) ,h.60 ( l H ,,, J = 7 .3H z) , 7 . J8(1H , dt 
1 = 7 3H Z ), 7.68 (1H, d, J=7.3Hz) 

APCI-MS (m/7) : 218 (M"+ 1) 



Prepn rn fj„ n | n 



26 
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To a solution of N-benzyloxycarbonyl-2-(benzotriazol-l- 
yl)glycine (3.59g) in dry tetrahydrofuran (THF, 30ml) was added 
oxalyl chloride (1.05ml) at 0-5 °C under stirring and nitrogen stream. 
After one drop of dimethylformamide was added, the mixture was 
5 stirred for 2 hours under the same conditions. To the reaction 
mixture was added dropwise a mixture of 2-cyclohexycarbonyl-6- 
methylaniline (2.17g) and N-mcthylmorpholine (2.23g) in dry THF for 
20 minutes under the same conditions. The mixture was allowed to 
warm to ambient temperature and stirred for 1 hour. THF was 
10 removed in vacuo to afford a residue, which was dissolved in ethyl 
acetate and washed with diluted aqueous sodium bicarbonate, water 
and brine successively. After drying over magnesium sulfate, the 
solvent was removed in vacuo to give an amorphous mass (5.77g), 
which was dissolved in methanol (4ml). To the solution was added 
15 9M methanolic ammonia (22ml) and the mixture was stirred at ambient 
temperature overnight. The mixture was evaporated in vacuo to 
give a residue, which was dissolved in ethyl acetate and washed with 
lN-sodium hydroxide aqueous solution and water. The organic- 
layer was dried over magnesium sulfate and evaporated in vacuo to 
20 give a residue, which was dissolved in acetic acid (60ml). 

Ammonium acetate (4.0g) was added to the solution and the mixture 
was stirred for 1.5 hour at ambient temperature. Acetic acid was 
removed in vacuo to give a residue, which was dissolved in ethyl 
acetate and washed with diluted sodium hydroxide aqueous solution 
25 and water successively. After drying over magnesium sulfate, the 
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solvent was removed in vacuo to give a crystalline mass, which was 
pulverized in a mixture of diisopropyl ether and n-hexane and 
collected by filtration to give (3RS)-3-benzyloxycarbonyl a min 0 -5- 

c y cl oh« y l-9- m eth y l-2,3-dih y dro-lH-l > 4-b e „zodiazepi„-2-one(2.36 g) 
6 58.3% yield) as a crystalline powder. 



mp: 171-173°C 

IR (Nujol, cm' 1 ) : 3490 (sh), 3300, 3200, 1710, 1685, 1620 
1520, 1370, 1056, 987, 793, 749, 696 

'H-NMR (DMSO-d 6 , 6) : 0.8-2.0 (8H, m), 2.33 (3H, s), 2.91 
(IH, br, t), 4.86 (IH, d, J = 8.7Hz), 5.03 (2H, s), 7.16-7.60 (8H, m), 
8.11 (IH, d, J = 8.7Hz), 9.96 (IH, s) 

APCI-MS (m/z) : 406 (M*+ 1) 



10 



15 Prepar a fj rn 17 1 



(3RS)-3-Ben Z vloxycarbonylamino-5-cyclohexyl-2,3-dihvdro- 
1.9-dime,h,1.1H.1.4.benzodi.zcpin.2-one was prepared in a similar 
manner to that of Preparation 59-3. 

'H-NMR(CDCI 3 ,6) : ,.0-2.0 (8H, m). 2.34 (3H, s), 2.75-2.80 
(IH, m), 3.16 (3H, s), 5.01-5.15 (2H, m), 5.18 (IH, d, J = 8.5Hz), 6.54 
(IH, d, J = 8.4Hz) ; 7.2-7.4 (8H, m) 

Mass (APCI) : 420 (M + +l) 



20 



25 



86 



WO 98/15535 ^ 

p ^^>7/03483 

Pre P n r.ifim 1? 1 

( 3 »S)-3-An,i.o-5-cj,c.ol,«x,|.2,3.dfbydro.l, 9-ditnelhyMH 
M — , a2ep ,,., one prepared a simj]ar o ^ 

Preparation 59-6. 

' H - NMR '«c l3 , 5):0 ,., 0(10Hni) 2 34 (3Hs) 2 7 2 9 

<"«• -).3..6( JH . .,. 4.34 (1 „. „;. s) , ,, 7 , s „„ m) 
Mass (APCI) : 286 (M'+l) 

10 

Prepar ation 1 ?h 

<3RS, - J - (2 — ^'phc„,c yl) .3.,en- hu ,„ xycarbo „ y|amino . 5 . 
' " aS ^" d -^H arma „ ncrlolha , ofprepamion593 

'H-NM. ( CDC,,. tf)! ,.,,,,„. ,„ _ 

J =7.3H Z ), 6.42 (1H, d, J=8.9Hz), 7.0-7 5 < 9H ml 
^0 7...8.0 (,„.„, (9H ' m) ' 7 ^ 7 - 7 < IH '»). 

Mass (APCI) : 516 ( M *+l) 
Pre P-TfHh n L8 ? 



25 



(3RS »- 3 - A " i »»-'-(2-n,e, 1 , y , pl ,e„ acyl) . 5 . (2 . fllloruph|;nyi) _ si 
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similar manner to that of Preparation 30-2. 

mp •• 198. 1-202. 6°C 

IR (Nujol, cm" 1 ) : 1695 1665 

Mass (APCI) : 416 (M* +]) 

10 



«"»I.r manner to tha, of Preparation 50-1. 



15 



IR ( N eat, cm" 1 ) : 1620 

,H - NM « <««..», M.30 (,„,,. 
'» (3 „, ra) , ,.„.„ (3H m) 

Mass (APCI) : 244 ( M *+l) 



20 

Prep.ir at j rn ^ 



25 



2 " Br0n,0a " ,ylami " 0 - 3 -"^-2'. flu „ roben20phen „ nt w 
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5 



mp : 90.2-91.6°C 

'H-NMR<CDC, 3 ,fi ):1 . 26(3Hi , iJc7SH2) 2 69 ( , h ^ 

i-7.SH„. 3. 8 7 (2H . „. 7.0-7.4 (4H. 7.4-7.7 (3 „. „>. 9 . 02 (1H 
br, s) 

Mass (APCI) : 366 (M* + 2), 364 (M*) 

Prepnrnfjr^n |Q ? 



A mixture ot 2-bromoacctyIamino-3-cthyl-2 '- 
' Huorobcnzophenone (12.0g), hydroxyiamine hydrochloride (17.65g) 
sodium hydroxide (8.58g) in ethanol was stirred at 30-40»C for 4.5' 
hours. Concentrated aqueous hydrochloric acid (14.8m,) was added 
«• <be reaction mixture, which was stirred at room temperature 
-ernight. The mixture was evaporated in vacuo ,0 afford 
precipitates. Water was added to the re SU „ an , mixture . The 
Precipitate was collected by filtration and washed with water to 
afford 5-(2.fluoroph«nyl).9.eihyl-2 f 3.dlhydro.1H.l,4- 
benzodiazepi„-2-one-4-oxide (9.25g, 94.2%). 

mp : 170. 9-176. 2°C 

'H-NMR(CDCI 1 ,J 1 : 1 . J0(3H , u , 7ffl!U!2(2H ^ 

W.«H.,. 4.6, (2H, .,. 6.8-7.0 <1„. m) . 7.0-7. M 6 H , m) , 9 . 0J (1H 
br, S) 

Mass (APCI) : 299 (M"+l) 
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A mixlurc °^ 9 " el * ) y'-5-(2-fIuorophenyl)-2,3-dihydro-l H-l 4. 

<,,., and acelk anhydride (32ra ; 

— « WMWwlll dilsopropy • ; e 

(3RS)-3-acc t oxy-5-(2-fIuoroph e „vi)-9- el hvl 2 3d,, 

mp : 225.8-228. 1°C 

IR (Nu i o1 ' : 1730, 1680 

Mass (APCI) : 341 (MM) 



20 



(3RS)-9-Elhyl-3-ph.halimido-5-r7 , 
1H 14k (2 " t,uor °P h "yO-2,3.dihydro.- 

zzrzr 



IR (Nu i ol > ^' ] ) : 1710, 1670 
25 'H-NMR (DMS0-d 6 i). lni ,,, u 



DO 
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2.9-3.2 (1H, m), 5.67 (1H, s), 7.0-7.1 (1H, m), 7.1-7.5 (3H, m), 
7.5-7.8 (3H, m), 7.8-8.1 (4H, m) 
Mass (APCI) : 428 (IVT+1) 

Preparation 19-6 

A mixture of (3RS)-3-phthalimido-9-ethyl-5-(2- 
fluorophenyl)-2 : 3-dihydro-lH-l,4-benzodiazepin-2-one (6.0g) and 
hydrazine hydrate (1.05g) in a mixture of methanol and 
tetrahydrofuran (1:1, 60ml) was refluxed with stirring t : or 3 hours. 
The reaction mixture was allowed to cool to room temperature, and 
the resultant precipitates were filtered off. The filtrate and the 
washings were combined and evaporated in vacuo to give a residue, 
which was dissolved in ethyl acetate and washed with a saturated 
aqueous solution of sodium bicarbonate, water and brine successively. 
The solvent was dried over sodium sulfate and evaporated in vacuo to 
afford a pale yellow powder, which was washed with diisopropyl ether 
and collected by filtration to give (3RS)-3-amino-9-ethyl-5-(2- 
fluorophenyl)-2,3-dihydro-lH-l,4-benzodiazcpin-2-one (3.3 7g, 
81.0%). 

mp : 178. 2-180. 6°C 

IR (Nujol, cm" 1 ) : 1620 

1 H - N M R (DMSO-d 6 ,tf) : 1.18 (3H, t, J = 7.5Hz), 2.6-3.1 (2H, 
m), 4.22 (1H, s), 7.0-7.7 (7H, m) 




•7/03483 
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Mass (APCI) : 298 (NT+1) 



Preparation ^ 0-7 



(3RS)-3-Tcrt-butoxycarbonylamino-5-(2-fluorophenyl)-9- 
ethyl-2,3-dihydro-lH-l,4-benzodiazepin-2-one was prepared in a 
similar manner to that of Preparation 20-7. 



mp : 88. 1-92. 1°C 

IR (Nujol, cm* 1 ) : 1670, 1720 

l H-NMR(CDCl 3)f 5) : 1.2-1.4 (3H, m), 1.48 (9H, s), 2.6-2.9 
(2H, m), 5.31 (1H, d, J = 8.6Hz), 6.40 (1H, d, J = 8.6Hz), 7.0-7.4 (4H, 
m), 7.4-7.6 (2H, m), 7.6-7.8 (1H, m), 8.16 (1H, br, s) 

Mass (APCI) : 398 (1VT + 1) 

Prepnmtinn 1 Q- ^ 



(3RS)-l-Ethoxycarbonylmethyl-3-lert-buloxycarbonylamjno- 

5-(2-nuoropheny])-9-ethyl-2,3-dihydro-lH-l,4-benzodiazcpin-2-onc 
was prepared in a similar manner to that of Preparation 59-3. 



IR (Nujol, cm' 1 ) : 1750, 1680 



'H-NMR (CDCIj.tf) : 1.33 (3H, t, J = 6.0Hz), 0.99 (3H, t, 
J=7.1Hz), 1.46 (3H, s), 2.6-2.8 (2H, m), 3.7-4.1 (3H, m), 4.88 (1H, d, 
J=16.6Hz), 5.39 (1H, d, 1 = 8. 8Hz), 6.42 (1H, d, J = 8.8Hz), 7.0-7.2 
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5 



10 



15 



(2H, m), 7.2-7.4 (2H, m), 7.4-7.6 (2H, m), 7.7-7.9 (1H, m) 
Mass (APCI) : 484 (M*+l) 

Preparation 1Q-0 

(3RS)-l-CarboxymcthyI-3-lert-butoxycarbonylamino-5-(2- 
fluoropheny])-9-ethyl-2,3-dihydro-lH-l,4-benzodiazepin-2-onc was 
prepared in a similar manner to that of Example 48-2. 

IR (Nujol, cm" 1 ) : 1720, 1680 

'H-NMR (CDCl 2 ,6) : 1.25 (3H, t, J = 7.1Hz), 1.45 (9H, s), 
2.6-2.8 (2H, m), 3.85 (1H, d, J=17.2Hz), 4.87 (1H, d, J=17.2Hz), 
5.37 (1H, d, J = 8.8Hz), 6.40 (1H, d, J=8.8Hz), 7.0-7.9 (7H, m) 

Mass (APCI) : 456 (M'+l) 

Prepnr.-ui nn 19-10 



(3RS)-l-[(3-Azabicyclof3.2.2]non-3-yl)carbonylmethyI]-3- 

lert-butoxycarbonylamino-5-(2-fIuorophenyl)-9-cthyl-2 ) 3-dihydro- 
20 lH-l,4-benzodiazepin-2-one was prepared in a similar manner to that 
of Preparation 59-5. 

IR (Nujol, cm" 1 ) : 1720, 1650 

'H-NMR(CDCl 3 ,<y) : 1.34 (3H, t, J=7.5Hz), 1.45 (9H, s), 
25 1.4-2.2 (10H, m), 2.7-2.9 (2H, m), 3.2-3.8 (4H, m), 3.96 (1H, d, 
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J=15.5Hz), 5.01 (1H, d. J=15.5Hz), 5.41 (1H , br. .), 7.0-7.1 (2H, m ), 
7-1-7.3 (2H, m), 7.3-7.5 (2H, m)> 7.7-7.9 (1 H> m) 
Mass (APCI) : 563 (M'+l) 

5 Preparation 

(3RS)-3-Amino-l-[(3-azabicyc]o[3.2.2]non-3- 

yl)carhon yl meth y , ] -5-(2.nuorophenvl)-9-e t h y «-2,3-d i hydro-lH-l ! 4- 
ben Z odia Z epin-2-o„e was prepared in a similar manner ,o ,ha« of 
0 Preparation 30-2. 

mp : 160. 4-164. 8°C 

'H-NMR (DMSO-d^) : ,. 26 (3H> t, J = 7.4H z) , 1.3-2.2 (10H 
»). 2.75 (2H, q . J = 7.4H 2)! 3.0-3.4 (2H, m ), 3.4-3.9 (2H, m), 3.97 
(1H. d. J.16.1H,). 4.36 (1H, br, ,). 5.13 (,„, d, J.l«. 1Hl ). 6.8-7 0 
(1H, m), 7.2-7.4 (3H, m), 7.4-7.6 (2H, m). 7.6-7.8 (] H, m) 
Mass (APCI) : 160. 4-164. 8°C 

Bl£m uation 2JLJ 



2-A m ino-3-isopro P y]-2--nuorobenzophenone was prepared 
a similar manner lo that of Preparation 50-1. 

IR (Neat, cm" 1 ) : 1620 

'H-NMR (CDCI 3) 6) : 1.26 (3H, d, J = 6 .8H Z ), 1 .30 (3H, d, 



in 
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J = 6.8Hz), 2.7-3.1 (1H, m), 3.64 (1H, br). 6.5-7.6 (7H, m) 
Mass (APCI) : 258 (1VT+1) 

Preparation 70-9 

2-Bromoaeelylamino-3-isopropyl-2-f!uorobenzophenone was 
prepared in a similar manner to that of Preparation 29-2. 

mp : 125. 8-126. 3°C 
IR (Nujol, cm" 1 ) : 1660 

'H-NMR (CDC\ 3 ,6) : 1.27 (6H, d, J=6.8Hz), 3.0-3.3 (1H, m), 
3.86 (2H, s), 7.0-7.4 (4H, m), 7.4-7.8 (3H, m), 8.86 (1H, s) 
Mass (APCI) : 380 (M + + 2), 378 (M*) 

Preparation 7.0-3 

5-(2-Fluorophcnyl)-9-isopropy]-2,3-dihydro-lH-l,4- 
benzodiazepin-2-one-4-oxide was prepared in a similar manner to that 
of Preparation 19-3. 

mp : 205. 5-207. 7"C 

'H-NMR (CDCl 3 ,f5) : 1.32 (6H, d, J = 6.7Hz), 3.2-3.4 (1H, m), 
4.70 (2H, s), 6.8-7.0 (1H, m), 7.0-7.3 (3H, m), 7.3-7.5 (3H. raj, 8.91 
(1H. br, s) 

Mass (APCI) : 313 (M*+l) 
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Prcparaiion 20-4 

(3RS)-3-acetoxy-5-(2-fluoropheyl)-9-isopropyI-2,3-dihydro- 
lH-l,4-benzodiazcpin-2-one was prepared in a similar manner to that 
of Preparation 19-4. 

mp : 243. 2-247. 1°C 

'H-NMR (DMSO-d 6 ,(5) : 1.12 (3H, d, J = 6.7Hz), 1.31 (1H, d, 
J = 8.0Hz), 2.20 (3H, s), 3:3-3.6 (1H, m), 5.65 (1H, s), 7.0-7.1 (1H, m), 
7.1-7.5 (3H, m), 7.5-7.7 (3H, m), 10.40 (1H, br ? s) 

Mass (APCI) : 355 (M~+l) 

Preparation ?0-S 

A mixture of (3RS)-3-acctoxy-5-(2-fluoropheny))-9- 
isopropyl-2,3-dihydro-lH-l,4-benzodiazepin-2-one (2.73g), sodium 
iodide (11. 5g) and phthalimide potassium salt (2.14g) in N,N- 
dimethylformamide (18ml) was stirred at 90°C for 1.3 hours. The 
hot reaction mixture was poured into an ice with stirring to afford 
precipitates, which were collected by filtration, washed with water 
and air dried at room temperature to afford (3RS)-3-phthalimido-5- 

(2-fluorophenyl)-9-isopropyl-2,3-dihydro-lH-l,4-benzodiazepin-2- 
one (3.08g, 90.6%) as a crystalline powder. 
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mp : 247. 6-252. 2°C 

IR (Nujol, cm' 1 ) : 1680 

l H-NMR (DMSO-d ft ,(5) : 1.12 (3H, d, J = 6.7Hz), 1.33 (3H, d, 
J = 6.6Hz), 3.3.3.7 (1H, m), 5.65 (1H, s), 7.0-7.2 (1H, m) s 7.2-7.5 (3H, 
m), 7.5-7.8 (3H, m), 7.8-8.1 (4H, m) 

Mass (APCI) : 442 (M + +l) 

Preparation 7Q.fi 

(3RS)-3-Amino-5-(2-fluorophenyI)-9-isopropyI-2,3-dihydro- 
lH-l,4-bcnzodiazcpin-2-one was prepared in a similar manner to that 
of Preparation 19-6. 

mp : 192. 3-198. 6°C 

IR (Nujol, cm" 1 ) : 1690 

1 H - N M R (DMSO-d A ,c5) : 1.11 (3H, d, J = 6.7Hz), 1.29 (1H, d, 
J = 6.7Hz), 3.3-3.6 (1H, m), 4.20 (1H, s), 6.9-7.7 (7H, m) 
Mass (APCI) : 312 (M*+l) 



■0 Prepar«|jn n 

A mixture of (3RS)-3-amino-5- (2-fluorophenyl)- 9-isopropyl- 
2,3-dihydro-lH-1.4-benzodiaze P in-2-one (1.5g), a catalytic amount 
of hydroxylamine hydrochloride, t riet hyla mine (731mg) and di-tert- 
5 butyl dicarbonate (1.57g) in methylene chloride (30ml) was stirred at 
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room,e «npcraiurc for 1.5 hours PM c 

over magnes.um sulfate. The ,nl 
w asevapora,edinvacuo, 0afford . A ""Solvent 

5 - — — ::::::r- 

.ff» rtlpik „, lD S ' a " d ,0 

P dJC yciJow powder Th. 

»..<. <.„ sopr<)py , elhcr , 0 afford 

^«»«y-r b „„ yUmtao . 5 . (2 . n 

m P : 196. 0-199. 2°C 

IR (Nu j°'' c-- 1 ) : 1715, 1665 

I H-NMR (C DCI. 1> dr ) : I .3 2(3H , 
3 1-1 ^ /,u ' J - 6 6H z). 1.48 (9H 

J1 3 -3 (1H, m), 5.32 (l H d j-K a h v , }> 

v u, J-8.6Hz), 6 41 nu i , 

' " « •>■ — » ... „»; - 

Ma "(APCI):412( M %l) ° 



( 3 RS)-l-E t ho X ycarbonyJ meI hyl-3. ter , u , 

-»-"■•'• —...„,.,:„ :;:r7 , ~"-- 



,R < N ^ c m -y. 1750;I720ii67o 

'H-NMR ( CDCJ3,cy ):0 99 , , . 
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J=6.7Hz) ; 1.4-1.6 (3H, m), 1.46 (9H, s), 3.7-4.2 (3H, m), 3.0-3.2 (1H, 
m), 4.94 (1H, d, J-16.5H*), 5.39 (1H, d, J = 8.7Hz), 6.41 (1H, d, 
J = 8.7Hz), 7.0-7.2 (2H, m), 7.2-7.4 (2H, m), 7.4-7.6 (2H, m), 7.7-7.9 
(1H, m) 

5 Mass (APCI) : 498 (M*+l) 



Prepnratin n 70-0 



(3RS)-l-Carboxymethyl-3-iert-butoxycarbonylamino-5-(2- 

nuorophenyl)-9-isopropyl-2,3-dihydro-lH-l,4-benzodiazepin-2-or 
was prepared in a similar manner to that of Example 48-2. 

IR (Nujol, cm" 1 ) : 1720, 1690 

'H-NMR (CDCl 3 ,tf ) : 1.14 (3H, d, J = 7.6Hz), 1.39 (3H, d, 
J = 6.8Hz), 1.45 (9H, s), 2.9-3.1 (1H. m), 3.81 (1H, d, J«17.1Hz), 4. 
(1H, d, J-17.1H2), 5.37 (1H, d, 1=8. 8Hz), 6.39 (1H. d, J = 8.8Hz), 
7-0-7.6 (6H, m). 7.6-7.8 (1H, m) 

Mass (APCI) : 470 (JVT+1) 



20 Prepnrnij 0n ^n^n 



(3RS)-l-[(3-Azabicyclo[3.2.2jnon-3-yl)carbonylmethyI]-3- 
lert-butoxycarbonylamino-5-(2-fluorophenyl)-9-isoprop y l-2,3- 
dihydro-lH-l,4-bcnzodiazepin-2-one was prepared in a similar 
25 manner to thai of Preparation 59-5. 



99 



WO 98/15535 _ 

T/JP97/03483 




IR (Nujol, cm" 1 ) : 1720, 1650 

'H-NMR (CDCI 3l (5) : 1.21 (3H, d, J = 6.6Hz), 1.41 (3H, d, 
J=6.6Hz), 1.45 (9H, .). 1.4-2.2 (10H, m), 3.1-3.42 (2H, m), 3.42-3.6 
5 (1H. m) , 3.7-3.9 (1H, m), 3.92 (1H, d, J = 15.4Hz), 5.16 (1H, d, 
J=15.4Hz), 5.41 (1H, d, J = 8.9Hz), 6.39 (1H, d, J = 8.9Hz), 7.0-7.2 
(2H, m), 7.2-7.35 (2H, m), 7.35-7.6 (2H, m), 7.7-7.9 (1H, m) 
Mass (APCI) : 577 (M'+l) 

W Preparati on 70-11 

(3RS)-3-Amino-l-[(3-azabicyclo[3.2.2Jnon-3- 

y , )carbonyIme t hyl]-2,3-dihydro-5-(2-fluorophenyl)-9-i S opropyl-lH- 
M-bcnzodiazepin-2-one was prepared in a similar manner to that of 
15 Preparation 30-2. 

mp : 211. 6-214. 2°C 

IR (Nujol. cm" 1 ) : 1080, 1640 

'H-NMR (DMSO-d,.<5) : 1.10 (3H . d, J = 6.6Hz), 1.38 (1H, d. 
20 J = 6.6Hz), 1.4-2.2 (10H, m), 3.0-3.4 (2H. m), 3.6-3.8 (2H, m). 3.84 
(1H, d, J-16.3HZ). 4.36 (1H, br, s), 5.22 (1H, d. J=16.3Hz), 6.8-7.0 
(1H, m), 7.2-7.4 (3H, m), 7.4-7.8 (3H, m) 
Mass (APCI) : 477 (M*+l) 

25 Prep:ir.itj» n ~> ] ] 
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( 3 RS)-l-(2-Ac e toxyethyl)-3-benzyloxycarbonylamino-5- 

cyclohexyLZ.S-dihydro-Q-methyl-lH-l^-benzodiazepin-Z-one was 
prepared in a similar manner to that of Preparation 59-3. 

5 

IR (Nujol, cm" 1 ) : 1720, 1675, 1610 

l H-NMR(CDC] 3> d) : 1.2-2.2 (10H, m), 2.32 (3H, S ), 2.84 
(1H, m), 3.39 (1H, d, t, J=6.0Hz and J=14.2Hz), 3.9-4.0 (2H, m), 
4.60 (1H, d, t, J = 5.4Hz and J=14.2Hz), 5.0-5.2 (3H, m), 6.53 (1H, d, 
'0 J = 8.5Hz). 7.2-7.5 (8H, m) 

Mass (APCI) : 492 (IVT+l) 

Preparation ~>}--> 

15 (3RS) - 3 - An,ino - 1 -( 2 - ace '^ye«hyl)-5-cycl 0 hexyI-2,3-dihydro- 
9-me,h y l-lH-l,4-ben Z odiaze P in-2-one was prepared in a similar 
manner to that of Preparation 59-6. 

'H-NMR (CDC1 3 ,6) : 1.2-2.2 (10H, m). 2.33 (3H, s), 2.7-2.9 
0 (1H, m), 3.3-3.5 (1H. m), 3.8-4., (2H, m), 4.29 (1H, br, s), 4.61 (1 H , 
dt, J = 5.3Hz and J=14.1Hz), 7.2-7.5 (3H, m) 
Mass (APC) : 358 (M*+l) 

Prepnrnfj» n ? 1 
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A mlx.ur. of (3RS)-3.amino.l.|(3- a zabicycIo[3.2.2|„on-3. 

yl)carbonylmethy]]-2,3-dihydro-9-methyi-5-(2-fluorophen>l)-lH-l 4- 
b«»4i u .p,.. 2 . DM (1 . 0g) a „ d l,..,.,,,.,,,,,,,,,,,^ (723mg) '. n 

.«r.Mr.hr.. (20.1, „ as slirred room temperalure ovcrnjghi 

..p.r...d organic ,ay„ „ as washed wi ,„ ^ ^ ^ ^ ^ 
ova, mansion, ..„.,.. Thc so]ven| evaporjied ^ ^ ^ 

a «o,o ( 3RS ) . 1 . (( 3.a za o i cyc l o l 3.2.2,non-3-y ll „ rbonylraclhy , | . 23 . 
d.hydr„.5-(2-fl„„ r „ phe „ yl) . 9 . me , hyl .3. ( . ni . d!i2o| ^_ 

'0 >")"rb„„„ ami „ 0 . 1 H. 1 ,4.b a „ z „d, aZ epi„.2-o„e „.27 s , as . 
crystalline powder. 



mp : 107.3-1 18.2°C 

IR (Nujol, cm' 1 ); 1680, 1645 

'H-NMR (DMSO-d 6 ,(5) : 1.3-2.2 (10H, m), 2.45 (3H s) 2 9 

3-4 (2H.„.,. 3.7-4.0 (2H. m ), 4.12 (IH, d. J.u.oh,,. S .,8 (,H d 

'-».0H„.5.48(1H. d, J-7.4HZ), 6.9-7.1 (2H, br . m) , 7 . 2 . 7 4 (2H 

7-5-7.7 (2H.no. 7.7-7.8 (IK.*, 7.91 (1H, br, s), 8.43 (1H „' 
»). ^«4 (1H, d, J = 7.4Hz) 

Mass (APCI) : 475 (IvT+1) 



15 



Prep;ir n ijn n 231 



(3RS)-3-Benzy]oxycarbonyla m ino-5-cyclohexyl-l- 
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was prepared in a similar manner ,o that of Preparation 59-3. 
IR (Nujol, cm" 1 ) : 1750, 1720 , 1670 

'H-NMR(CDa 3> 5 ):1 ,,, (10Him)J21(3H>Ua7iH2) 
• (3H, s), 2.7-2.9 (1H, m), 3.82 (1H, d, J=16.7Hz), 4.12 (2H q " 

i-7.1H,). 4.68 <lH,d.J.,6.7H*>. 5.0-5.2 (2H, br, m), 5.22 ( 1H d 
J = 8.6H Z ), 6.47 (1H, d, J =8 .6H Z ) ( 7.1-7.5 (8H. m) 
Mass (APCI) : 492 (M*+l) 



10 



Prep;im| j on 



(3RS)-3-Benz y lox y carbo n viamino-5-c y clohcx y ]-2,3-dihydro- 

l-carbox ym e, hy ,-9-m e , hy ,-lH- M -oen Z odia Z e P in-2-one W a Spre p ared 
a s.milar manner to that of Example 48-2. 



15 

-1 



IR (Nujol, cm' 1 ) : 1720. 1680 
'H-NMR (CDCl,. . 1.LI.2 <„,„.,>. , .33 „„. ., 2 8J 
OH, 3. 84 (IH> d. ,.„.,„„. 4.72 (,„. d . J»17.1Hz), 4.9.5.2 (2H 
»'■■)• »KlH.d.J....„ 1) . 4 . 52(IH , d , J=S . 7H2) ? 2 . 7 5 (gH ■ 
20 Mass (APCI) : 464 (M'+l) 



Pre P-T;iiirn 22 l 



(3RS)-l.[(3.A za bi cyi .. l „ [ 3. 2 2 , non .3. y|)carbonylm£i|]yi) 3 

* bc «"»»"»'«'»y'-i-.-5.c,ci„,„ yl . J , 3 . <ljl „ dro .,. BellirMH _ 
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Preparation 59-5. 

IR (Nujol, cm" 1 ) : 1720 166Q 

H-NMR (CD CI 3 , £) 1.1-2.2 (2 OH, m), 2.35 (3H, s), 2.7-3 0 
^-).3.3-3. 9(4H . m) , 3 , 8(1Hid , J=] , 5H7) 4 96 (ih d 

J=15.5Hz), 4.9-5.2 (2H, m), 5.23 (1H, d, J=8.6Hz), 6.50 (1H , 
J =«-7H 2 ), 7.2-7.6 (8H, m) ( 
Mass (APCI) : 571 (M*+l) 

PrepMr al j nn ->i^ 



(3RS »- 3 - A ""i»»-l-[(3-az»bic,clo ( 3.2.2J„„„- 3 . 

^•■y-.'w*..,...*..,,.,.,..,,,,,.,,,.^^^ 

Preparation 49-2. 



IR (Nujol, cm" 1 ) . 1660 

(1Hb ,H ' NM " (CDC '- tf,! '■'■»"•"-).«. (3H..W.7O.0 
OH, 3.,. s ., (4H , m) 39](ih d j= 

J«5.2Hz). 5.14 (1H. d, J=15.RHz), 7.2-7.5 (3H, m) 
Mass (APCI) : 437 (M* + l) 



20 



£nmiLratinn 74-1 

25 
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10 



(3RS)-3-Benzyloxycarbonylamino-5-cyclohexyl-9-methyl-l - 
(2-mcthylphcnacyl)-2,3-dihydro-lH-l,4-benzodiazepin-2-one was 
prepared in a similar manner to that of Preparation 59-3. 

IR (Nujol, cm" 1 ) : 1720, 1660 

1 H-NMR(CDCI,,<5) : 1.1-2.2 (10H, m), 2.35 (3H, s), 2.38 (3H, 
s), 2.8-3.0 (1H, m), 4.22 (1H, d, J=17.0Hz), 5.0-5.2 (2H, br, m), 5.28 
(1H. d, J=8.7Hz), 5.40 (1H, d, J = 17.0Hz), 6.51 (1H, d, J = 8.6Hz), 
7.2-7.6 (11H, m), 7.6-7.7 (1H, m) 
Mass (APC1) : 538 (IVT+1) 

Preparat ion 74-"? 



(3RS)-3-Amino-5-eyclohexy]-2.3-dihydro-9-methy]-l-(2- 
16 methylphenacy!)-lH-l,4-benzodiazcpin-2-one was prepared in a 
similar manner to that of Preparation 49-2. 

IR (Nujol, cm" 1 ) : 1680 

'H-NMR (CDC1 3 ,<5) : 1.2-2.3 (10H, m), 2.38 (3H, s). 2.39 
20 (3H, s), 2.85 (1H. m), 4.22 (1H, d, J=17.1Hz), 4.66 (1H, br, s), 5.45 
(1H, d, J-17.1HZ), 7.2-7.5 (6H, m), 7.5-7.7 (1H, m) 
Mass (APCI) : 404 (M* + l) 

Prepnr.ttinn 7^ 

25 
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To a solution of 2-chloroacetyl-6-methylani]ine (1.84g) in 
methanol (50ml) was added a 15% aqueous solution of sodium 
methanthiolate (14.01g, 3eq.mol) under stirring and cooling in an 
ice-bath. The mixture was stirred at ambient temperature for 2.5 
5 hours. From the reaction mixture methanol was removed in vacuo 
and dissolved in ethyl acetate. The solution was washed with water 
and brine successively and dried over magnesium sulfate. Removal 
of the solvent in vacuo gave an oil (2.26g), which was subjected to 
column chromatography on silica gel eluting with a mixture of n- 
10 hexane and chloroform (10:1). The fractions containing the desired 
product were combined and evaporated to give 2-methyIthioacetyl- 
6-melhylaniline (1.75g, 89.7%) as an oil. 



IR (Film, cm" 1 ) : 3470, 3340, 1635, 1610, 1583, 1555, 1459, 
1430, 1380, 1310, 1281, 1250, 1218, 1127, 1030, 980, 740 

'H-NMR (CDC), ,6) : 2.18 (6H, s), 3.80 (2H, s), 6.35 (1H, 
br), 6.59 (1H, t, J = 7.2Hz), 7.21 (1H, d, J = 7.2Hz), 7.62 (1H, d, 
J=7.2Hz) 

APCI-MS (m/z) : 196 (IvT+ 1) 
Preparati on 75-7 



(3RS)-3-Benzyloxycarbonylamino-5-methylthiomethyl-9- 
methyl-2,3-dihydro-lH-l,4-benzodiazepin-2-one was prepared in a 
similar manner to that of Preparation 45-2. 
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mp : 152. 6-153. 8°C 

IR (Nujol, cm" 1 ) : 3250 (sh), 3200, 1720, 1695, 1680 (sh), 
1460, 1375, 1059, 762, 700 

5 "H-NMR (CDC1 3 ,(5) : 2.01 (3H, s), 2.37 (3H, s), 3.72 (2H, dd, 

J=13.7Hz, J=44.6Hz), 5.11 (2H, dd, J = 12.3Hz, J=14.3Hz), 5.20 (1H, 
d, J = 8.2Hz), 6.54 (1H, d, J = 8.2Hz), 7.16-7.59 (8H, m), 7.98 (1H, s) 
APCI-MS (m/z) : 384 (1VT+ 1) 

10 Prepnrntinn 2£z2 

(3RS)-3-BenzyloxycarbonyIamino-2,3-dihydro- 1- 
ethoxycarbonyl-mcthyl-9-methyl-5-methylthiomethyl-lH-l,4- 
benzodiazepin-2-one was prepared in a similar manner to that of 
Preparation 59-3. 

'H-NMR(CDC1 3 ,6) : 1.1-1.3 (3H, m), 2.18 (3H, s), 2.35 (3H, 
S), 3.6-4.0 (2H, m), 4.08 (2H, q, J = 7.1Hz). 4.71 (1H, d, J=16.9Hz), 
5-0-5.2 (2H, br. m), 5.30 (1H, d, J = 8.6Hz), 6.55 (1H, d, J = 8.5Hz), 
7.2-7.5 (7H, m), 7.74 (1H, d, J = 7.5Hz) 
Mass (APCI) : 470 (IVT+1) 

Prepnr.itin n 

(3RS)-3-Benzyloxycarbonylamino-2,3-dihydro-l- 
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carboxyme t hy 1- 9-met hy 1-5 - methyl thio me thyl-lH- 1,4- benzodiazepin- 
2~one was prepared in a similar manner to that of Preparation 59-4. 

1 H - N M R (CDCl 3 ,d) : 2.0-2.2 (3H, m), 2.2-2.4 (3H, m), 3.6- 
4.0 (2H, m), 4.6-5.0 (1H, br), 5.6-5.2 (3H, m), 5.28 (1H, d, J = 8.4Hz), 
7.2-7.6 (7H, m), 7.75 (1H, d, J = 6.7Hz) 

Mass (APCI) : 442 (M + + l) 

Preparation 25-5 

(3RS)-l-[(3-Azabicyclo[3.2.2]non-3-yl)carbonylmethylJ-3- 
benzyloxycarbonylamino-2,3-dihydro-9-methyl-5-methylthiomethyl- 
1 H-l ,4-benzodiazcpin-2-one was prepared in a similar manner to that 
of Preparation 59-5. 

IR (Nujol, cm" 1 ) : 1725, 1675, 1640 

1 H - N M R (CDClo.d) ) : 1.5-1.9 (8H, br), 1.9-2.1 (2H, br), 2.30 
(3H, s), 2.36 (3H, s), 3.2-3.4 (2H, m), 3.5-3.7 (1H, m), 3.7-3.9 (4H, 
m), 5.02 (1H, d, J=14.7Hz), 5.09 (2H, m). 5.32 (1H, d, J = 8.5Hz), 
6.54 (1H, d, J = 8.5Hz), 7.2-7.5 (7H, m), 7.76 (1H, d, J = 6.5Hz) 

Mass (APCI) : 549 (M + +l) 

Preparation ?6-1 

(3RS)-l-[(3-Azabicyclof3.2.2]non-3-yI)carbonylmethyl]-3- 
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[ [(S)-N-(tert-buto xycarbonyl )phenylalanyl] amino ]-5-(2- 

fluolophcnyl)-9-methyl-2,3-dihydro-lH-l,4-benzodiazepin-2-one was 
prepared in a similar manner to that of Preparation 59-5. 

l H-NMR (CDCl 3f <5) : 1.38 (18H, s), 1.4-2.2 (20H ? m), 2.44 
(6H, s), 3.1-3.6 (8H, m), 3.6-4.1 (4H, m), 4.56 (2H, m), 4.9-5.2 (4H, 
m), 5.62 (1H, d, J = 8.2Hz), 5.64 (1H, d, J = 8.1Hz), 7.0-7.5 (16H, m), 
7.5-7.9 (4H f m) 

Mass(FAB): 696(M + + 1) 

Prepara tion 26-2 

A mixture of (3RS)- 1 -[(3-azabicycIo [3.2.2]non-3-yl)- 
carbonylmeihyl]-3-[[(S)-N-(tert- 

butoxycarbonyl)phenylalanyl ]amino]-5-(2-fluolophenyl)-9-methyl- 
2,3-dihydro-l H - 1 ,4-benzo diazepin-2-one (900mg) and 4N- 
hydrochloric acid in ethyl acetate (6ml) was stirred at ambient 
temperature for 1.5 hours. Ethyl acetate and saturated aqueous 
sodium bicarbonate were added to the reaction mixture at 0°C. The 
separated organic layer was washed with brine and dried over sodium 
sulfate. The solvent was evaporated in vacuo to afford a crude 
white amorphous powder (672mg) composing two diast ereo isomers, 
which were separated by high-pressure liquid chromatography. 

Each fraction containing the respective diastereoisomers was 
evaporated in vacuo and dissolved in ethyl acetate. Each solution 
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was washed with aoueous sodium hydrogcn carbonau respectjvc]y 
The respective separated organic ,a yer was dried over sodiu m sulfale 
and evaporated in vacuo to afford each diastereoisomer of (3R).. n d 
(3S)-l- [ (3-azabic yc lo [ 3.2.2]no n -3-vl)carbonyl m ethyl]-3- f (S)- 

* P hcn y' a >-yia m inoj-5-(2-f,uoro P henyi)-9- me thyl.2,3-di hy dr 0 -lH- 
1.4-be n zodi.z«pin-2-one respectively. (S )- isomcr : 257mg ^.A % 
yield, and (R)-isomer : 251m g , 32.7% yield. 



10 



15 



(S)-isomer 

Mass (APCI) : 596 (MN-1) 

'H-NMR (CDC1 3 ,{5) : 1.3-2.2 (10H. m), 2.45 (3H. s >, 2 78 
OH. dd, I.9.1H, a „d 13.7H 2 >, 3.2-3.6 ,4H, 3.6-3.9 (2H. „, 4 0, 
(1H. d. J.1S. SHI) . 5.10 (1H. d, ,.„.,„„. 5.68 (,„, d . ,.,.,„„ 
' 0-7-6 (11H. m). 7.7-7.9 (1H, m). 8.92 (1 H. d, J = 8.6H 2 ) 



(R)-isomer 

'H-NMR (CDCI a ,(5) : 1.4-2.2 (10H. m), 2.46 (3H. s) 2 66 
nH,dd, J „„. 4H2a „ (M 3.,H z) . 3.3-3.6 (4H. 3.6-3.9 (2H .) 
" 03 (lH.d,J.l,. JH ,).S.l M lH.d. J.,5.5H.). 5.67 (,H d 
0 W.5HX), 7.0-7.6 (11H. 7.7-7.9 (,„, m) , „„, „ 

Mass (APCI) : 596 (M'+l) 



Prepar. 1t j» n 7^ 3 



A mixture of (3S)- H<3-a Z abicycl o[ 3.2.2]non-3-yl). 
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c " b °"'"»>^xn-3- !( s)- ph c„ ylalanylail „. noJ . 5 . (2 . fl<iolopiicny 

«">'".3-.Mr.-lH.M.b. mdl .,. pI .. 2 . 0 .. (23Smg) jnd 

(42 mg) in ,e, rahyd , ofura „ (2 . 0ml) Mirrcj u foora 
«-P— . Ph c „ ylisolhioisocyaoa , e (109mg) _ ^ 

A mixture of the residue and 

'""«"•».«« ..i- (i.o.„ ,.,.„„.„., , ot . for45minu , es 

The ""-'— p0 r a , tdi „ vacuoloaffordanoiIyresidue 

residue was separated b y column chromalograph y on silica gel (o 

»'.»d. n .p,.. 2 . 0 .. , rifluoroace , aIC (I65me ^ ' • 

'»-N M K(OMSO.d., tf): ,3., 2(10H , m) ,, 44(3H 
3 ' I(IH -)-3.>-3.4 OH , m) ,3.o.4.„ (2 „, m) , 4 . 18(2H d 

;; l6 - 2H2) ' 5i7(iH "'-'=' s ^>."M.H, b r, 5 , 7 .o.;,' (1H 

7 -2-'.5<3H. m) , 7.5-7.8, 3H, m), 8.98 (2H, m, ' " 

Mass (APCI) : 449 (M'+l) 

20 Prep»,,ii nn 



(3R '- 3 ->raino-l.[(3- a 2abic y clo|3.2.2]no„-3. 

''^■''■"W^-n..,. *..,„.,..,. tn^-din.dro-.H., 4 
^n z „dia 2 e pi „. 2 . one lri ,,„ oroace , a , e _ ^ ^ ^ ^ ' 

& ma """<» that of Preparation 26-3. 
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3 j ,j„ (DMSO-d 4 ,c5) : 1.3-2.2 (10H, m), 2.44 (3H. s) 2 9 

-•-'-•---M3„. m) , 8 , 8(2 ( , ra ; 5, ' 7 '°- 71 

Mass (APCI) : 449 (JVP+1) 



" 1 " 8tb ""»- s - | M. 1 ,p J , idi „, y , ) „ lh;1 . IH . ] 4 
>..»«.«*,..,,.. wu preparej h a s mjia[ • 

Preparation 59-3. 

I* (Nujol, cm" 1 ) : 1720 , 1680 
'H-NMR (CDCJ 1l( 5) • 1 47 /o H , , 

5.37 (1H, d, J = 8.7Hz) 5 7] fiu , , , 
* '-".6H,,, 6 9-7 5 ,9H . 7 J=15.]Hz). 6.45 (1H, 

M * ) ' 7 - 5 - 77(1H - m >' 8 - 2 - 8 -3(lH, m) 
Mass (APCI) : 475 (M * + 1) 

20 

Prcpnr (1t j rn ? c> 2 

(3RS)-3-Amino-2,3-dihvdro-5-^ n 

(Prn*- ^■rt.. % ,,„. M , 11!ldil hy,J - 
" •'-«»- -.»«.rp«p.„.,o-3o- 2 . """""" 



112 



WO 98/15535 

J7/034S3 



IR (NujoJ, cm* 1 ) : 167Q 

'H-NMR (CDCIj , d ) : 2.52 (3H, ., 4.50 „H. d. ,.„.,„„ 
«-«0(«H. .,.5.7* (1H. d.l.„.o H „. «,,,„„,„,,,.,„ ' 
5 ml v 



m) 

Mass (APCI) : 375 (M*+l) 
Preparnfj nn 7Q.-[ 



^Chloro-6-(2.fl U orob, Bl o y „. n „ ille was preparcd & 
manner to that of Preparation 50-1. 



m P 86-87. 5°C 

»R(Nujol, cm-l ): 34o 0> 3290,1620,1600 
,H -^(CDC. Ji0:6 . J4(1H ., J . 7 . SHB)i6 _ 8 _ 7i 
7-0-7.4 (3H. br. m), 7.4-7.6 (3H , br, m) 
Mass (APCI) : 250 (M + + l) 



15 



20 



(♦■•0.) »nd PyrWi .. p. 04s) jn melhy , ene ch]oridc (io0m]j ^ ^ 
P " Ht br ~' y ' ~ ^> r,.. g .. d «„.„„, in 

" A """-^i„„_ comple , cd ,, hemixlurewas 
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The mixture was al.owed to stand to coo, t0 ambien t temperature a„ d 
evaporated in vacuo ,„ give a residue, which was disso]ved ^ 

acetate and washed with water three times and brine successively. 

Alter drying over magnesium sulfate and treating with active carbon 
5 «he so.vent was removed in vacuo to give a cry St a.,i„e mass. 

Pulverization in diisopropyl ether and collection by filtration afforded 

2-(bromoacetylamino)-3-chloro-2'-fluoroben Z ophenone(5.86 g) 
82.4% yield) as a white crystalline powder. 

10 IR (Nojol, cm" 1 ) : 3270, 1679 ( sh ), 1670, 1608, 1594 1512 

1375, 1304, 1 138, 1,00, 975, 945, 826, 775, 752, 694 

'H-NMR(CDCI a ,*): 3 .83 (2H, .,. 7.08-7.81 (7H, m), 8.84 

(1H, s) 

APCI-MS (m/z) : 371 (M* + 1) 

15 

Prc P n nti"n "> n 3 

Sodium hydroxide (pc|leli , 82g) was d . 5so]vej ^ a ^ 
"e.hauo, „,.„ and waler (25m|) und£r sijrrjng To 

20 was added hydroxylase hydrochloride (5.50g). To ,h« cle.r 
solution p, epared abovt VM por „. onwise ad(jed a suspens . on of , 

b '°™»"'^mi„„.3-ch,„ro-2'.fluo,„be,, Z ophc„„„e (5 .80g) i„ 

(30.1, under „ Mu „ 30-35-C. A„er ,„e addHion „ as 
cplcd, ,hc m ix,ure w as ,.„.„„ „„„„, s , irrin „ for , houfs 
20 Mchano, was removed ,. vacuo and ,hc residua! mix ,urc was 
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extracted with ethyl acetate. The extract was washed with water 
three times and dried over magnesium sulfate. The solvent was 
removed in vacuo to afford an oil (5.0g), which was pulverized in a 
mixture of diisopropyl ether and ethyl acetate. The resultant 
5 crystalline mass was collected by filtration and dried to give 9- 

chloro-5-(2-fluoro P henyl)-2,3-dihydro-2-oxo-lH-l,4-benzodiaze P in- 
4-oxide (1.74g, 36.5% yield) as a white crystalline powder. 



IR (Nujol, cm" ) : 3350, 1 700, 1610, 1490 (sh), 1478, 1350, 
1298, 1265, 1230, 1200, 1154, 1100, 992, 860, 819, 792, 750, 730 
'H-NMR (DMSO-d.. 6) : 4.66 (2H, br, s), 6.9-7.7 (7H, m), 
10.73 (1H, s) 

APCI-MS (m/z) : 305 (M*+ 1), 307 (\T+ 3) 



5 Prepar.itir. n ?o.^ 

A suspension of 9-ehloro-5-(2-fluorophenyl)-2,3-dihydro-2- 
oxo-lH-1.4-benzodiazepin-4-oxide (1.475g) in acetic anhydride 
(12ml) was refluxed for 0.5 hour. The resultant clear solution was 
1 cooled in an ice-bath to afford precipitate. To the cooled 

suspension was added diisopropyl ether (20ml) and the mixture was 
cooled further. The resultant precipitate was collected by filtration 
and washed with diisopropyl ether to give (3RS)-3-acetoxy-5-(2- 

fluorophenyl)-9-chloro-2,3-dihydro-lH-l ; 4-benzodiazepin-2-one 
(0.84g, 50.0% yield) as a colorless crystalline powder. 
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IR (Nujol, cm" 1 ) : 3200, 3125, 1736, 1688, 1610, 1593, 1484, 
1371, 1322, 1212, 1091, 1060, 926, 794, 770, 748, 705 

l H-NMR (DMSO-d 65 6) : 2.21 (3H, s), 5.79 (1H, s), 7.18-7.83 
5 (7H, m), 10.72 (1H, s) 

APCI-MS (m/z) : 347 (M + + 1), 349 (M + + 3) 

Preparation 29-5 

10 A mixture of (3RS)-3-acetoxy-5-(2-fluorophcnyl)-9-chloro- 

2,3-dihydro-lH-l,4-benzodiazcpin-2-one (3.60g), sodium iodide 
(15.59g) and potassium phthalimide (2.89g) in dimet hylformamide 
(25ml) was stirred at 100 °C for 1 hour. The reaction mixture was 
poured into ice-water and the resultant precipitate was collected by 

15 filtration. After washing with water several times and dried over 
phosphorus pentoxide under reduced pressure, the crude powder was 
subjected to column chromatography on silica gel cluting with a 
mixture of chloroform and methanol (100:1). The fractions 
containing the desired product were combined and evaporated in 

20 vacuo to give (3RS)-3-phthalimido-5-(2-fluorophenyl)-9-chloro-2,3- 
dihydro-lH-l,4-benzodiazepin-2-onc (0.82g, 18.9% yield) as a 
crystalline powder. 

IR (Nujol, cm' 1 ) : 3350, 1780, 1720, 1710, 1380, 1125, 886, 
25 746, 712 



116 



WO 98/15535 _ 

PCJ»97/03483 





'H-NMR (DMSO-d 6 , 6) : 5.77 (1H, s), 7.20-8.02 (11H, m), 
10.70 (1H, s) 

APCI-MS (m/z) : 434 (M* + 1), 436 (M*+ 3) 
5 Prep.nr.iti on 2 9-6 

To a suspension of (3RS)-3-phthalimido-5-(2-fIuorophcnyl)- 
9-chloro-2,3-dihydro-lH-l ) 4-benzodi a zcpin-2-onc (0.8g) in a mixed 
solvent of telrahydrofuran and methanol (1:1, 8m!) was added 
10 hydrazine hydrate (0.11ml) under stirring a. ambient temperature. 
The mixture was stirred at ambient temperature for 0.5 hour and 
refluxcd for 0.5 hours. After allowing to cool to ambient 
temperature, the resultant precipitate was filtered off and washed 
with cold methanol. The nitrate and the washings were combined 
15 and evaporated in vacuo to afford a residue, which was subjected to 
column chromatography on silica gel eluting with a mixture of 
chloroform and methanol (50:1). The fractions containing the 
desired product were combined and evaporated in vacuo to give a 
crystalline mass, which was pulverized in diisopropyl ether and 
20 collected by filtration to give (3RS)-3-amino-5-(2-fluorophenyl)-9- 

chloro-2,3-dihydro-lH-l,4-benzodiazepin-2-one (0.54g, 96.6% 
yield). 



IR (Nujol, cm" 1 ) : 3350, 3300, 1686, 1608, 1484, 1374, 1320, 
25 1215, 1130, 1018, 968, 830, 746, 715 
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'H-NMR (CDCI3 .*) : 2.27 (2H, br, s), 4.50(1H, „. 7.03-7.68 
(7H, m), 8.04 (1H, br, s) 

APCI-MS (m/z) : 304 (IVT+ 1), 306 (M*+ 3) 
s Prepnr 1t j 0n lo.i 

To a suspension of (3RS)-3-amino-5-(2-nuorophenyl)-9. 
chloro-2,3-dihydro-lH-l,4-ben 2 odiazepi n -2-one (538. 8mg), 
trie.hyla.ine (269.2 mg ) and a catalytic amount of hydroxylamine 
10 hydrochloride in methylene chloride was added dropwise a solution of 
di-.-butyl dicarbonate (580.5g) in methylene chloride (l m l) a. 
ambient temperature under stirring. After the mixture was stirrcd 
for 3.5 hours under the same conditions, triethylamine (R9.7mg) and 
dM-butyl dicarbonate (193.0mg) was added. The mixture was 
« stirred overnight a, ambien, temperature. Methylene chloride was 
removed in vacuo ,0 afford a residue, which was dissolved in ethyl 
acetate and washed with water twice. After drying over magnesium 
sulfate, the solvent was removed in vacuo ,0 give an oil (l.i 0g ), 
which was subjected ,0 column chromatography on silica gel elutin* 
20 with chloroform. Fractions containing the desired product were 
combined and evaporated in vacuo .0 give (3RS)-9-chloro-5-(2- 
fluorophcnyl)-3-,-butoxycarbonylamino.2,3-dihvdro-lH-l,4- 
benzodiazepin-2-one (566.1mg, 79.2% yield) as a white crystalline 
powder. 

25 
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rap : 187. 1-188. 6°C 

IR (Nujol, cm" 1 ) : 3210 : 3150 (sh), 1700 (sh), 1689, 1604, 
1532, 1365, 1327, 1270, 1254, 1170, 1059, 1020, 957, 945, 880, 834, 
763, 746, 680 

l H-NMR (DMSO-d 6) 6) : 1.32 (2H, br, s), 1.41(9H, S ), 
5.03(1H, d, J=8.6Hz), 7.17-7.82 (7H, m), 7.91 (1H, d, J = 8.6Hz), 
10.56 (1H, s) 

APCI-MS (m/z) : 404 (M*+ 1), 406 (M*+ 3) 
Preparation 

(3RS)-9-Chloro-2,3-dihydro-3-tert-butoxycarbonylamino-l- 

cthoxycarbonylmethyl-5-(2-fluorophenyl)-lH-l,4-benzodia Z epin-2- 
one was prepared in a similar manner to thai of Preparation 59-3. 

IR (Nujol, cm" 1 ) : 1680 

'H-NMR (CDCla.ff) : 1.00 (3H, ., J = 7.1Hz), 1.46 (9H, s), 
3-8-4.2 (2H, m), 4.25 (1H, d, J=17.2Hz), 4.95 (1H, d, J = 17.2Hz), 
5.39 (1H, d, J = 8.8Hz), 6.42 (1H, d, J=8.7Hz), 7.0-7.2 (1H, br, s), 
7.2-7.4 (3H, m), 7.4-7.6 (1H, br, s), 7.6-7.7 (1H, m), 7.7-7.9 (1H, m) 
Mass (APCI) : 490 (M*+l) 

Preparation ?»- Q 

(3RS)-9-Chloro-2,3-dihydro-3-tcrt-butoxycarbonylamino-5- 
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(2-fluorophenyl)-l-carboxymethyl-lH-l ,4-bcnzodiazepin-2-one was 
prepared in a similar manner to that of Example 48-2. 

IR (Nujol, cm" 1 ) : 1745, 1675 
5 'H-NMR <CDC1„<J) : 1.48 (9H, s), 4.31 (1H, d, J =17 . 5Hz) 

5- 01 (1H, d, J-17.5HZ), 5.39 (1H. d, J=8.8Hz), 6.41 (1H , d , J = 8 . 9Hz) 

6- 9-7.9 (7H. m) 

Mass (APCI) : 462 (1VT+1) 

10 Prepnrn|j^ n 1 o 1 Q 

(3RS)-l- [ (3-Azabic y clo [ 3.2.2jnon-3-yl)carbonylmethyl ] -9- 
chloro- 2 ,3-d 1 hydro.5.(2-nuor 0ph eny 1) -3-, erI . butoxycarbonyIam] . no . 

lH-l,4-benzodia Z cpin.2-one was prepared in a similar manner ,o tha, 
15 of Preparation 59-5. 

IR (Nujol, cm" 1 ) : 1660 

'H-NMR(CDCI„tf ):,. 46 ( 9H . s), 1.4-2.2 (10H, br). 3.2- 

3-5(2H, m), 3.5-4.0 (2H, m ), 4.36 (1H, d, J=16.lHz), 5.24 (1 H , d, 

™ J=16.1Hz), 5.42 (1H, d, J = 9 .0Hz), 6.39 (1H, d, J = 8.9Hz), 7.0-7 3 

(3H, m), 7.3-7.5 (1H, m), 7.5-7.7 (1 H, m), 7.7-7.9 <1„. »>, 8.01 (1H 
br, s) 

Mass (APCI) : 596 (M*+l) 
25 Pre p-n;iii"n ~> n 1 1 
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A mixture of (3RS)- 1 - f (3-azabicycJo[3 .2. 2]non-3- 

yl)carbonvlmethvl J -9-chloro-2,3-dih y dro-5-(2-f 1 uorophenyl)-3- t er,- 
butox y carbonyIamino-lH-l,4-b e nzodiazcpin-2-one (660 mg ) and 4N 
5 auueous hydrochloric acid in ethyl acetate (3m.) was stirrcd at 0 ' C 
for 5.5 hours. A saturated aqueous solution of sodium bicarbonate 
and ethyl acetate were added ,o the reaction mixture. The separated 
organic layer was washed with water and brine, and then dried over 
sodium sulfate. The solvent was evaporated in vacuo to afford 
10 ( 3RS )-3-an 1 ino.l- f (3-azabicyclo [ 3.2.2]non-3-y,)carbony l me,hylJ-9- 

chloro-2 > 3-dihydro-5-(2-fluorophenyl)-lH-l,4-benzodiazepi n - 2 -one 
(549. Omg) as a crystalline powder. 



20 



IR (Nujol, cm" 1 ) : 1680, 1650 

'H-NMR (CDCU.tf) : i. 4 . 2 . 2 (10H , m)) 3 2 . 3 5 {m m) 
3.5-4.0 (2H, m), 4.36 (,«, d. J=16.1Hz), 4.61 (1 H , br, s), 5.29 (1 H , d 
i-16.1Hz). 7.0-7.4 (4H. m). 7.4-7.5 (1H, m), 7.5-7.7 (1H, m), 7.7- 
7-9 (1H, m) 

Mass (APCI) : 469 (M + + l) 
Preparat ion 

(3RS ) -2 ! 3-Dihydro-l-ter.-butylcarbonylme.hyl-3-tert-butoxy- 

carb 0 nylamino-5-(2-fluoropheny, ) -9-methy.-lH-l,4-benzodiazepin- 
2-one was prepared in a similar manner to that of Preparation 59-3. 
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"WNujoI. cm" 1 ): 1720, 1700, 1635 
'H-NMR (CDC] 3 ,6) ■ 1 13 /oh . , 

5 J -»^).« M ,H, d , J=9 ,, H:!) 70 . ? ' ° (1H - d - 

^ '-u /.6 (6H, m), 7.7-7 9mm 
Ma » (APCI) : 482 (M^l) 7 - 9 OH, m) 



10 A 

A mixture o t (3RS) . 2i3 . di 
""'y'c arbonylmethyl . 3 . ie b f " (2-H-oropHe.yl,.,.^,,. 

ben2 ° d ' a "P--2-o„e (i 30mg) and 4N H . thyI 1H ' 1 ' 4 - 

slirred at 0 «C f or c l ace,ate 0 ml) was 

» «. „ Paraled arb,,na ' e — - <■■«... .«..„.. 

" e " ° rSamC «• washed „„„ „ alcr and . . 

'»» — - 5 o diun , ..,„,. 

< 3RS )-3-amino-2,3-dihydro-5-o n 

— ^- nyImethyN9 . mcthyMH ; ; < 2 -o^ PhenyJ ,, 

" 97 - 1% ).« a crystalline powder 

[) 

IR (Nujo1 ' CI "" 2 ) : J720, 1670 
'H-NMR (CDCl Jfff):1 . 14(9 
J =^.lH 2 ),4 6s nH h , « J '- 39 ( 3 H,s) a3 .99(l H(d , 



25 
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Mass (APCI) : 382 (M* + l) 



Prepara f| > n ~M 1 



5 



10 



(3RS)-3-Benzyloxycarbonylamino-2,3-dihydro-l- 

e,h «ycarbonylmeihyl-5.9.dimeihy|.lH.l,4.beBzodUMpi B .2.one was 
prepared in a similar manner to that of Preparation 59-3. 

'H-NMR (CDCK.d) : 1.19 (3H. t, J-7.1H*). 2.33 (3H, ,), 
2-56 (3H, s), 3.78 (1H, d. J-16.9H*). 4.08 (2H, q, J=7.1Hz), 4.92 (1H, 
d, J-16.9H*), 5.0-5.2 (2H, m), 5.2-5.3 (1H, m), 6.50 (1H, d, 
J = 8.6Hz), 7.2-7.5 (8H, m) 

Mass (APCI) : 424 (IVT+1) 



15 Preparation t 1 2 

(3RS)-3-Benzyloxycarbonylamino-2,3-dihydro-l- 

carboxymc.hyl-5 ! 9-dime,hyl-lH-l,4-b e nzodiazepin-2-one was 
prepared in a similar manner lo that of Preparation 59-4. 



!0 



IR (Nujol, em" 1 ) : 1720, 1690, 1618 

'H-NMR (CDCi 3 ,c5) : 2.29 (3H, s), 2.46 (3H, s), 3.72 (1H, d, 
J-17.1Hz). 4.91 (1H, d, J.17.1HZ). 5.0-5.1 (2H, m), 5.25 (1H, d, 
J = 7.6Hz). 6.73 (1H. d, J = 8.7Hz), 7.2-7.5 (8H, m), 7.90 (1H, m) 
Mass (APCI) : 396 (M*+l) 
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Prepay j»„ 3J 



10 



(3RS)-3-Benzyloxycarbonylamino-l-[(3. 
5 aZabiCyC,0[3 - 2 - 2 ^ 0 "- 3 -^)"^o„ y l m e t h yIJ -2,3-dihydro.5 9 - 

manner to that of Preparation 59-5. 

IR (Nujol, cm" 1 ) : 1720, 1675, 1650 

'H-NMR (CDC.a, : ,.5-1., (.H. ,.,. 2 ., (JH . 

(3". •). «0 (3H. .,. 3.2.3.4 ( 2„, m), 3.60 (1H, dd, J=4.7Hz and 

'■».7H„.3.77(1H. d. J..5..H,,. J.S7 (,H. d, 3.5.0Hz a„d 
-.3, H2) , 5 .0. 5 , (2H , m) ,, 19(IH JJ=i58H2) 5 2 5 4 (iH 

6 52 (1H. d, 3.8.7Hz). 7.3-7.5 (8H, m) 
Mass (APCI) : 503 (M'+l) 

fr ennrntinn ^] -,| 



(3RS).3-Amino-l-|(3-a 2 .bkyclo[3.2.2]aon-3- 
20 ">«' b »-y—'.yM-2.3-d,„ ydri) .5,,. dl . niclhyMH . Ii4 . |)eii2odi ^ epjii 
2-onc was prepared ,„ a ,,.„„ ma „„ er ,„ , ha , ^ 

IR (Nujol, cm" 1 ) : 3350. 3270, 1665, 1620 

'H-NMR (CDCIj.rJ) 1.4-1.9 (8H, m), 1.9-2.1 (2H, m) , 2 35 
* OH..,. 2.58 ( 3H, S) , 3.2-3.5 (,„.„,. 3.5.3.9 (2H. br. 4 .„ (1H , 



15 
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»). 5-23 (1H, d, J«15.6Hz), 7.2-7.5 (3H, m) 
Mass (APCI) : 369 (MN-1) 

Prepnr^fjnn 3 1 . <; 

(3RS)- ] . [( 3-Azabicyclo[3.2.2]non-3-yl)carbonyl m ethvlj-5 9- 
dime, M-2 1 3-dihydro-3- ( i mi dazol-l- yI)carbonyIami . no . 1H . 1 ^ 

benzodiazepin-2-une was prepared in a s imiI ar manner to that of 
Preparation 22. 



10 



IR (NujoJ, cm" 1 ) : 1720, 1685, 1650 
Mass (APCI) : 427 (M'+l) 

'H-NMR (DMSO-d„, (5" ) : 1.3-2.2 (10H, m), 2.39 (3H, s) 
2-49 (3H. s), 2.9-3.4 (2H. m). 3.6-3.9 <2H. m). 3.95 (,„. d 
« I-16-2H,,. 5.13 (1H, d, ; = l6.2Hz), 5.2-5.3 (1 „. m) , 7.0.7.! (1H> m)> 
7-2-7.7 (3H. m), 7.86 (1H, br, s), 8.40 (1H, br, ,), 9.71 (1H, d, 
J=7.2Hz) 



Preparatjn n i 

20 



To a suspension of N- { (3RS)- 1 - f(3 -azabieyclo [3.2.2 Jnon-3- 
yl)-carbonyl m ethyl]-2,3-dihydro-5,9-dime,hy!-2-oxo-lH-l,4- 
benzodiazepin-3-yl } -N'-(3-methy]phenyi)urea (140.5mg) in 
-ethylene chloride (5m.) was added m-chlor«perbenzoic acid (m- 
X CPBA, 72. 5mg , 1.5e q .mo,) portionwise under stirring a, ambient 
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'empcraturc. After s(j 

(48mg) was added and the «. ■ • 

a "d the siirrmg was continued for 3 5 hn , 

"»c The organic layer was dried over mn. ■ 

y r ° 5 - 9 - d,m cthyI-2-oxo-lH-l 4 hen, «• 
ylJ-N'-n m , h , ben ^ dla "pin-4-oxido-3- 

(3 - mc,h >''Phenyl)urea as a white cry Sta ,M ne , 
48.0%) r >staJ],ne powder (69.5mg, 



15 



20 



m P • 244. 1-245. 6»C (dec.) 

lH ^R(CDC, 3+ CD 30Di(J): 1.53-1 73 «H > , 
l) - 2 -° 5 »».^0. 2.2, (3„. V 2 94 (1H ' 

Mz ). 5.97(1 H) s), 6.76-7.45 (9H, m) 
Ap Cl-MS(m/z ):518(M - +1) 



2 '- Amino - 3 W^N.di methyJami 
26 ^ a S i m ;j ar m <°pnenone was prepared 

manner to , ha, of Preparation 50-1. 
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10 



15 



IR (Nujol, cm" 1 ) : 3450, 3320, 1640 

'H-NMR (CDC1 3 .6) : 2.60 (3H, s), 2.64 (3H, ,), 6.59 (l H , dd, 
J = 7.7Hz and J=8.1Hz), 7.13 (IH, dd, J=1.3Hz and J=7.5Hz), 7.48 (IH, 
dd, J=1.3Hz and J=8.2Hz), 6.6-7.0 (2H, m) 

Mass (APCI) : 179 (M'+l) 

Prepnrntj on 

(3RS)-3-Benzyloxycarbonylamino-5-methyl-9-(N,N- 
dime.hylamino)-2,3-dihydro-lH-l,4-benzodiaz e pin-2-one was 
prepared in a similar manner to that of Preparation 45-2. 



IR (Nujol, cm" 1 ) : 1710, 1680 

'H-NMR(CDC1 3 ,<5) : 2.46 (3H, s), 2.67 (6H, s), 5.0-5.2 (2H, 
). 6.56 (IH, d, J = 8.1Hz). 7.1-7.4 (8H, m), 8.26 (IH, br, s) 
Mass (APCI) : 367 (M* + l) 



m 



Prepar.ifj on 



20 



To a solution of (3 RS)-3-benzyloxycarbonylamino-5-me. hyl- 
9-(N,N-dimethyh 1 mino)-2 > 3-dihydro-lH-l ! 4-benzodiaz e pin-2-one 
(820mg) in N,N-dimethylformamide (5ml) was added portionwise 60% 
sodium hydride suspended in oil (94mg) under nitrogen stream and 
25 cooling in an ice-bath. The mixture was stirred under the same 
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conditions for 3 hours. N-Bromoacctyl-3-azabicyclo[3.2.2]nonanc 
(578g) was added to the reaction mixture at O'C. The resultant 
mixture was stirred at room temperature overnight. Ethyl acetate 
and water were added to the mixture. The separated organic layer 
5 was washed with water twice and brine, and then dried over sodium 
sulfate. The solvent was evaporated in vacuo to afford a pale 
yellow residue, which was subjected to column chromatography on 
silica gel eluting with a mixture of toluene and ethyl acetate (2:1). 
The fractions containing the desired product were combined and 
10 evaporated in vacuo to give (3RS)-l-[(3-azabicyclo[3.2.2]non-3- 
yl)carbonylmethyl]-3-benzyloxycarbonylamino-5-methyl-9-(N,N- 

dime.hylamino)-2,3-dihydro-lH-l,4-benzodia Z epin-2-one (510mg, 
42.8% yield) as a crystalline powder. 

15 IR (Nujol, cm' 1 ) : 1715, 1680, 1650 

'H-NMR (CDCl 3 ,d>) : 1.3-2.2 (10H, m), 2.58 (3H, s), 2.74 
(6H, s), 3.2-3.4 (2H, m), 3.4-3.8 (2H, m), 4.70 (1H, d, J=16.1Hz), 
5.09 (1H, d. J = 16.1Hz), 5.0-5.2 (2H, m), 5.2-5.4 (1H, m), 6.48 (1H, d, 
1=8. 5Hz), 7.0-7.4 (8H, m) 

20 Mass (APCI) : 532 (IvT+1) 

Preparation HzA 

(3RS)-3-Amino-l-f(3-azabicyclo[3.2.2]non-3- 
25 yl)carbonylmethylJ-5-methyl-9-(N,N-dimethylamino)-2,3-dihydro- 
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lH-l,4-benzodiazepin-2-one was prepared in a similar manner to that 
of Preparation 59-6. 

IR (Nujol, cm" 1 ) : 1680, 1640 

l H-NMR (CDCI 3f <y) : 1.3-2.2 (10H, m), 2.35 (2H, m), 2.57 
(3H, s), 2.74 (6H, s), 3.2-3.8 (4H, m), 4.46 (1H, br, s), 4.69 (1H ? d, 
J=16.1Hz), 5.13 (1H, d, J = 16.1Hz), 7.0-7.4 (3H, m) 

Mass (APCI) : 398 (iYT+1) 

Preparation 34-1 

(3RS)-3-BenzyIoxycarbonylamino-2,3-dihydro-5-(2- 
fluoro phenyl)- 9 -methyl- 1 -tert-butoxycarbonylmethyl-1 H- 1,4- 
bcnzodiazcpin-2-one was prepared in a similar manner to that of 
Preparation 59-3. 

IR (Nujol, cm" 1 ) : 1720, 1680 

1 H-NMR(CDCl 3t 5) : 1.28 (9H, s), 2.36 (3H, s), 3.81 (1H, d, 
J=16.6Hz), 4.70 (1H, d, J=16.6Hz), 5.0-5.3 (2H, m), 5.42 (1H, d, 
J = 8.6Hz), 6.67 (1H, d, J = 8.6Hz), 7.0-7.6 (11H, m), 7.7-7.9 (1H, m) 

Mass (APCI) : 532 (M'+l) 

Preparati on 14-7 

(3RS)-3-Amino-2,3-dihydro-5-(2-fluorophcnyl)-9-melhyl-l - 
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•ert-butoxvcarbonyl.e.hyl-lH-l^-benzodiazepin-Z-one was 
prepared in a similar manner to that of Preparation 59-6. 

'H-NMR(CDC. 3 .*>: 1.29 (9H, s), 2.38 (3H . ,). 3.79 (,„ d 
o J-16.6HZ), 4.58 (1H, s), 4.73 (1H, d, J=16 . 6Hz)) 7.0-7.6 (6H m ) 
7.7-7.9 (1H, m) 

Mass (APCI) : 398 (M*+l) 
Prep.nr n t ic 1 



10 



(3RS)-l-(Adamantan-l-yl)carbonylme t hyl-3- 
ben ^ lo ^rb 0 ny,- amin o- 2l 3-dih y dro-5- (2 - fJ uorophe„ y ,). 9 . methy] . 
lH-1.4-be„ 2 odia 2 epi„-2-onc was prepare d in a simiiar manner ,o that 
of Preparation 59-3. 



15 



IR (Nujol, cm" 1 ) : 1710. 1670 

'H-NMR (DMSO-d 6 , : 1.5-2.0 (15H, m), 2.40 (3H, s) 4 06 
OH, d, J= l 7 .4Hz),5.04 (2H, br, s), 5.1 6 (1 „, d. J-8.5H,,, 5.21 <l„ 
J=17.5Hz), 7.03 (1H, d, J = 8.7Hz), 7.0-7.8 (12H. m ) 
20 Mass (APCI) : 594 (IVT+1) 



Prepay -ic 2 



(3RS)-]- ( Ada m an l an-l-yi)carbonylmethyl-3-amino-5-(2- 
25 f,UOr °P h -y , )-2,3-dihydro-9-me <hy,-lH-l,4-be„ zod iazepin-2-one 



130 



WO 98/15535 

P^^^9 7/03483 

was prepared in a similar manner to that of Preparation 59-6. 
IR (Nujol, cm' 1 ) : 1710, 1670 

'H-NMR(CDCl 3) d) : 1.5-2.3 (15H, m), 2.38 (3H, s), 3.95 
5 (1H, d, J=17.1Hz), 4.59 (1H, s), 5.14 (1H, d, J=17.1Hz), 7.0-7.5 (6H, 
m), 7.7-7.9 (1H, m) 

Mass (APCI) : 460 (M*+l) 



Prepar a| jp n 



10 



(3RS)-3-Benzyloxycarbonylamino-2,3-dihydro-l,5,9- 
.rime,hyl-lH-1.4-ben 2 odia 2 epi n -2-one was prepared in a similar 
manner to thai of Preparation 59-3. 

15 IR (Nujol, cm' 1 ) : 1710, 1665, 1620 

'H-NMR (CDC1 3 ,6): 2.35 (3H, s), 2.43 (3H, s), 3.19 (3H, s), 
5-06 (1H, d, J = 12.3Hz), 5.13 (1H, d, J=12.3Hz), 5.1-5.2 (1H. m), 
6.60 (1H, d, J = 8.3Hz), 7.1-7.5 (8H, m) 
Mass (APCI) : 352 (M*+l) 



20 



Preparati on 



(3RS)-3-Amino-2,3-dihydro-l,5 > 9-trimethyl-lH-l,4- 
benzodiazepin-2-one was prepared in a similar manner to that of 
25 Preparation 59-6. 
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IR (Neat, cm" 1 ) : 3350, 1685, 1615 

l H-NMR(CDCl 3 ,tf) : 2.36 (3H, s), 2.47 (3H, s), 3.18 (3H, s), 
4.31 (1H, d, J=1.3Hz), 7.1-7.4 (3H, m) 
Mass (APCI) : 218 (M*+l) 

P reparation 37-1 

(3RS)-3-BenzyIoxycarbony!amino-2,3-dihydro-5,9-dimethyl- 
l-(2-methylphenacyl)-lH-l,4-benzodiazepin-2-one was prepared in a 
similar manner to that of Preparation 59-3. 

IR (Nujol, cm" 1 ) : 1715, 1670 

'H-NMR (CDC1 3> <5) : 2.29 (3H, s), 2.39 (3H, s), 2.51 (3H, s), 
4.20 (1H, d, J=17.0Hz), 5.0-5.2 (2H, m), 5.28 (1H, dd, J=1.5Hz and 
8.7Hz), 5.61 (1H. d, J=17.0Hz), 6.52 (1H, d, J = 8.7Hz), 7.2-7.5 (11H, 
m), 7.5-7.6 (1H, m) 

Mass (APCI) : 470 (M*+l) 

PrepnrnUpp 

(3RS)-3-Amino-l-(2-methylphenacyl)-2,3-dihydro-5,9- 
dimethyl-lH-l,4-benzodiazepin-2-one was prepared in a similar 
manner to that of Preparation 59-6. 
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IR (Nujol. cm" 1 ) : 1670, 1615 

'H-NMR(CDCI 3 ,6): 2.28 (3H, s). 2.41 (3H, s). 2.47 ( 3H , s), 
4-18 (1H, d, J=16.9Hz), 4.4 (1H, m), 5.64 (1H, d, J=16.9H 2 ), 7.1-7.6 
(7H, m) 

5 Mass (APCI) : 336 (M* + l) 

Pre p:i r ; ,[j f , n -a p 



(3RS)-l-(Adamantan,l-y|)carbonylmethy]-3-amino-2.3- 
10 dihydro-5,9-dimelh y l-lH-1.4-be„zodia Z epin.2-onc was prepared 
similar manner to thai of Preparation 59-6. 



in a 



IR (Nujol, cm" 1 ) : 1700, 1670 

l H-NMR(CDCI J)< 5 ) : 1.6-2.3 (15H, br), 2.32 (3H, s), 2.61 
15 (3H, s), 3.74 (1H, d, J = 17.2Hz), 4.4 (1H, m), 5.28 (1H, d, J = 17.2Hz). 
7-1-7.5 (3H, m) 

Mass (APCI) : 380 (M*+l) 

Prepnrql j^p 70 ^ 

(3RS)-3-Bcnzyloxycarbonylamino-l- 

cyclohexylcarbony]me.hyl-2,3-dihydro-5 J 9-dimethyl-lH-l,4- 
benzodiazepin-2-onc was prepared in a similar manner to .ha. of 
Preparation 59-3. 
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IR (Neat, cm" 1 ) : 1720, 1670 

'H-NMR (CDC1 3 ,<S) : 1.1-2.0 (10H, m), 2.2-2.4 (1H, m), 2.32 
(3H, s), 2.61 (3H, s), 3.74 (1H, d, J = 17.2Hz), 5.0-5.2 (3H, m), 5.24 
(1H, d, J = 7.3Hz), 6.46 (1H. d, J = 8.8Hz), 7.1-7.5 (8H, ra) 
5 Mass (APCI) : 462 (M*+l) 

Preparation TO.? 

(3RS)-3-Amino-l-cycIohexy]carbonylmcthy]-2,3-dihydro-5,9- 
dimethyl-lH-l,4-benzodiazepin-2-one was prepared in a similar 
manner to that of Preparation 59-6. 

IR (Neat, cm" 1 ) : 1715, 1670 

'H-NMR (CDC1 3 ,<J) : 1.1-2.0 (10H, m), 2.0-2.4 (1H, m), 2.32 
(3H, s), 2.60 (3H, s), 3.72 (1H, d, J = 17.2Hz), 4.4 (1H, m), 5.13 (1H, 
d, J=17.2Hz), 7.1-7.5 (3H, m) 

Mass (APCI) : 328 (M T +1) 

Preparation 40-1 

(3RS)-3-BenzyloxycarbonyIamino-2,3-dihydro-5-(2- 
fluoropheny l)-9- methyl- 1 -met hylcarbony Ime thyl- 1H- 1,4- 
benzodiazepin-2-one was prepared in a similar manner to that of 
Preparation 59-3. 
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IR (Nujol, cm" 1 ) : 1705, 1660 

'H-NMR (DMSO-d 6 ,c5) : 2.00 (3H, s), 2.38 (3H, ,). 4.23 (1H, 
J-17.6H,), 4.91 (1H . „, J-17.6H,). 5.05 (2H, br, s), 5.18 (1 „. d.' 
J*8,5Hz), 7.04 (1H, d, J=7.6Hz), 7.1-7.7 (11 H , m), 8.42 (1 H , d. 
•5 J = 8.5Hz) 

Mass (APCI) : 474 (M*+l) 



10 



(3RS)-3-Amino-5-(2-fluorophenyl)-2,3-dihydro-9- met hy]-l 
m eth y ,carbonvl m ethvl-lH-l,4-benzod ia zepin-2-one was prepared 
similar manner to that of Preparation 59-6. 



in a 



15 



IR (Nujol, cm" 1 ) : 1720, 1670 

'H-NMR(CDC1 3 , <5 ) : 2.07 (3H, s), 2.39 (3H, s), 3.87 (,«. d, 
J-17.0H,), 4.60 (,H, s), 4.96 (1H, d, J-, 7 .0Hz), 7.0-7.6 (6H, m), 
7-7-7.9 (1H, m) 

Mass (APCI) : 340 (M'+l) 



20 frepii mtion 41 

(3RS)-3-Amino-2,3-dihydro-l-tert-butylcarbonylme,hyl-5,9- 
dime,hy,-,H-1,4-benzodiazep ]n -2-one was prepared in a similar 
manner to that of Preparation 59-6. 

25 
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IR (NujoJ, cm" 1 ) : 1710, 1670, 1615 

'H-NMR(CDCI, fff , :M3 ( 9H..,. 2.32 (3H. .,. 2.61 (3H s) 
3-79 (1H. d, i = 17.2H Z)> 4.4 (1 H) „), 5.29 (1H, d, J = l 7 .2Hz) 7 1-7 5 
(3H, m) 

5 Mass (APCI) : 302 (M*+l) 

E^C-Ei mtion 4?-l 

(3RS)-3-Benzyloxycarbonylan 1 ino-2,3-dihydro-5-(2- 
»0 f,UO -P h -^)- 9 - melh yM- ( 3. nilrophenacy]) . 1H . M _ bcnzodja2epjn 

2-one was prepared in a similar manner to ,ha, of Preparation 59-3. 

mp : 86.1-89.0°C 
>R (NujoJ, cm' 1 ) : 1700, 1670 

■H-NMR(DMSO.d if *, : 4.51 (1 H, d, J= 1 7.0Hz), 5.52 (1H d 
J=UHZ) ' 5 (1H ' d ' J -"-»H,). 6.61 (1H, d, J = 8 .7H 2 ), 7 0-7 8 ' 
("H. m), 7.8-8.0 (1H. m), 8.1-8.3 ( 1H, m), 8.3-8.5 (1„, m) , 8 68 
(1H, m) 

Mass (APCI) : 581 (M*+l) 
Prc P nr -m>n V Z 



15 



(3RS)-3-Amino-2 > 3-dihydro-5-(2-lluoro P henvi ) -9-methyI-l. 

(3-nitro ph enacy 1 )-lH-l,4- b en 2 odia Z e P in-2-one hydrooromide was 
» P-Pared i n a similar procedurc (q ^ q[ ^ 
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IR (Nujol, cm" 1 ) : 1678 

, H-NMR(DMSO-d..cT,:2.50(3H. .), 5.04 (1H, d, J = 17 9Hz) 
5-30 (1H. s), 5.91 (lH.d.J-i 7 .9H,).7.12(lH.d.J.7.6H,) 

5 7 ' 3 " 7 ' 5 (3H ' 7 5 * 8 ° (4H " »>■ * ^ (2H, m )( 8.65 (1H . m ). 9 05 
(2H, m) 

Mass (APCI) : 447 (f ree , MM) 
Prep.nrnti^n H 



10 



A mixtu.e of (3RS).3.bcnz,loxy W bo„yl. ni „o-2.3.dihydro. 
5-(2-fl U orophen y l)-9- m e t h y l-l- ( 2-ni t rophenacyl)-lH-l,4- 
benzodiazcpin-2-one (300 mg) and 30 % hydrobromjc ^ ^ 
acid (3ml) was s, irre d al room lemperalure fof , f ^ 
» »- ice were added ,„ the reaction mjx|ure |q ^ ^ ^ 
- collccd b y fn.raHon. and .ashed w ith water to gjv£ (3RS) _ 3 _ 

amin - 2 ' 3 -^-Vd r o-5- ( 2-ri U o r op„eny l) -9- m e thyl - 1 . (2 . nitrophenacvl) . 
^H-l^-benzodiazepin^-onc hydrobromide (227 mg) 81.8%). 

20 IR (Nujol, cm' 1 ) ; 1670 

'H-NMR ( DMSO.d..d,:2.43(3H, s), 4.79 (1H, d, J=is 3Hz) 
«2(lH. i ,.S.56(lH. d.,-18.3H„. 7.12 (1H, d, J = 7.6Hz), 7 2-7 4 
(3H,.), 7.5-7.7 (3H. br), 7.7-8.0 (3H, m), 8.12 (1H, d, J = 7.8Hz) 
9-04 (2H, m) 



25 



Mass (APCI) : 447 (tree, M'+l) 
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Preparati on 44-] 



(3RS)-3-Benzyloxycarbonylamino-2,3-dit hydro- 1- 

5 cth y |c "»o«ylmeihy|.5.9.dimelhyl.lH.l,4.ben TO ili.z.pin.2-onew.. 
prepared in a similar manner to that of Preparation 59-3. 

IR (Nujol, cm" 1 ) ; i 715> 1670 1620 

'H-NMR (CDCl,,*) : 1.00 (3H, t, J =7 .3Hz), 2.32 (3H, .), 
° 2.3-2.5 (2H. m), 2.60 (3H, ,), 3.72 (1H, d, J=17.2Hz), 5.0-5.2 (3H. 
»). 5-25 (1H, dd, J = 1.4Hz and J = 8 .7Hz), 6.46 (1H, d, J=8.6Hz), 
7-2-7.5 (8H, m) 

Mass (APCI) : 408 (M*+l) 
Prep.-.r.-. tl > n ££_2 

(3RS)-3-Amino-2,3-dihydro-l-e(hy]carbonylme.hyI-5,9- 
dimcthyl-lH.l,4.bc„zodia Ze pi„- 2 .o„ e was prepared in a similar 
manner to that of Preparation 59-6. 



IR (Neat, cm" 1 ) : 1720 

'H-NMR (CDCI„d) : 1.00 (3H, t, J = 7.3Hz), 2.32 (3H, s). 
2-3-2.6 (2H, br. m), 2.60 (3H, s), 3.70 (1 H , d, J=17.1Hz), 4.40 (1H , 
m>, 5.06 (1H, d, J-17.1H2), 7.1-7.5 (3H, m ) 
Mass (APCI) : 274 (M*+l) 
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Prepn nf] > n >| g } 



2-Isobutyryl-6.methy]aniline was prepared in a similar manner 
5 to that of Preparation 50-1 . 



mp : 47-49°C 

IR (Nujol, cm' 1 ) : 3470, 3320, 1638, 1607, 1580, 1550, 1422, 
1380, 1230, 1094, 101 1, 984, 745 

'H-NMR (CDC1 3 .<5) : 1.21 (6H, d, J = 6.8Hz), 2.16 (3H, s), 
3-62 (1H, hept, J=6.8Hz), 6.4 (1H, br), 6.60 (1H, J = 7.3Hz), 7.19 
(1H, d, J=7.3Hz), 7.69 (1H, d, J=7.3Hz) 

APCI-MS (m/z) : 178 (VT+ 1) 



10 



15 



Prepnr:i| jnn 4 S . 9 



To a solution of N-be nzy loxycarbonyl-2-(bcnzo . riazol- 1 - 
glycine (10.77g) in dry tetrahydrofuran (80ml) were added oxalyl 

20 chloride (2.88ml) and one drop of dime.hylformamide at 0°C under 
birring and nitrogen stream. The mixture was stirred for 2 hours 
under the same conditions. To the reaction mixture was added 
dropwise a mixture of 2-isobutyryl-6-methylaniline ( 5.32g) and N- 
methylmorpholine ( 6.68g) in dry tetrahydrofuran (30ml) for 20 

25 minutes under the same conditions. After the addition was 
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completed, the mixture was stirred a, ambient temperature for 0.5 
hour. The resultant precipitate was filtered off and the fi, trate and 
washings were combined and evaporated in vacuo. The residue was 
dissolved in 20% methanol ammonia (80m,) and stirred a, ambient 
» -emperature overnight. The rcsu.tant precipitate w as co]lectcd by 
filtration and washed with co.d methano. to give the firs, crop of the 
desired product <3.25g, 29.6%). The filtrate and the washings were 
combined and evaporated in vacuo to afford a residue, which was 
dissolved in ethyl acetate and washed with 1 N-NaOH aqueous 
10 solution and watcr . The organic , ay er was dri ed over magnesium 
su.fate and evaporated to give a residua, oil, which was di Sso .vcd in 
acetic acid (70m,) an d treated with ammonium acetate (7.0g) tor 4 
"ours at ambient temperature. Afler removal of acetjc acid ^ 
•he residue was dissoived in ethyl acetate and washed with diiuted 
" hydroxide aoueousso.ution and water successive, y . The organic 
layer was dried over magnesium sulfate and evaporated in vacuo , 0 
SiVC " ° rangC 011 Whlth w. triturated in melhanol overnigh , |q 
a^ord the second crop of the desired product (l.Olg, 9.2%), (3RS ). 

3-ben Zy lox y carbon y lamino-5-i S o P rop y l-9-meth y ,-2,3-dihydro-lH- 
0 M-benzodiazepin-2-one. 

mp •' 169. 1-172. 8°C 

IR (Nujol, cm"') : 3300 (sh), 3200, 1710, 1690, 1614 1514 
1398, 1367, 1055, 990, 798, 750, 687 

'H-NMR (CDC, 3 ,tf):0.91 (3H, d, J-7.0Hz). 1.27 (3H. d, 
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J = 7H Z)( 2.36 (3H, ,). 3.13 (1H, hcpt, J=7.0Hz), 5.11 (2H . s), 5.15 
(1H. d, J=8.4Hz), 6.46 (1H, d, J = 8.4Hz). 7.1-7.45 (8H, m), 8.59 (1H, 



5 



s) 

APCI-MS (m/z) : 366 (M*+l) 



(3RS)-3-Benzyloxycarbonylamino-2,3-dihydro-l- 

c.hoxycarbony.- m ethyl-5-i S opropyl-9- m cthyl-lH-l,4-bcnzodiazepin- 
) 2-one was prepared in a similar manner ,o , h .i of Prepara.ion 59-3. 

'H-NMR ( CDCl 3 .ff): 1.1-1.4 (3H, m), 2.34 (3H, s), 3.1-3.4 
(1H. m), 3.82 (,,,, d, J=16.7Hz), 4.12 (2H, q, J = 7.1Hz), 4.72 (,H, d, 
J-16.7HZ), 5.0-5.2 (2H, m), 5.2-5.3 (1H, m ), 6.49 (1H. d, J = 8.6Hz). 
7-2-7.5 (8H, m ) 

Mass (APCI) : 452 (M*+l) 

Prep.lrn linn 4^.4 

(3RS)-3-Benzy]oxycarbonylamino-2,3-dihydro-l- 

-rboxy m ethyl-5-iso P ropyl-9-methyl-l H -l,4-benzodiazepin-2-one 
was prepared in a similar manner to that of Preparation 59-4. 

l H-NMR(CDC. 3 ,c5): 1.0-1.4 (6H, m)) 2.32 (3H, br, s),3.1- 
3-3 (1H, „). 3.84 (1H. d, J = 17.0Hz), 4.76 (1H, d, J=17.0Hz), 5.0-5.2 
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<«•• -). 5 22 OH, d. ^..H,),6.54 (1 „, d , J=8 . 7H2) , 
m) 

Mass (APCI) : 424 (MM) 
5 Pre pa r nn > n >[< ^ 

(3RS).I. ( (3.A za b i c y c l o f 3.2.2,„o„-3- yl ,c a ,bo„ ylmelhy ,,. 3 . 
10 Preparaiion 59-5. 



IR ( N "Jol, cm" 1 ) : 1720, 1650 

'H-NMR ( CDC, a)< 5 ):1 . 22(3H;d>J=7lHz))i33(3H d 

(^ m) ,3. 86( i H , d!j=15 , Hz))5 . 0 . 5 2(2H ^ d 

J=8-2H Z ), 6 .50(1H, d. J=8.7Hz), 7.2-7.5 (8H, m) 
Mass (APCI) : 531 (M + +l) 



20 



Pre P n rriii"n 1 g 6 



(3RS)-3-Amino-l- [(3 -azabicyclo[3.2.2Jnon-3- 
y')c.rbo„ y , methyII . 2 , 3 . dihydro . 5 . iaopropy| . methyj jh ^ 4 

h e„zo dia2 epi„. 2 . onc was preparcd inaslmiIarmanncrtothatof 
Preparation 59-6. 



25 
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IR (Nujol, cm" 1 ) : 3330, 3250, 1660, 1630 

'H-NMR (CDC1 3 ,(5) : 1.2-1.3 (3H, m), 1.34 (3H, d, J = 6.6Hz), 
1.5-2.3 (10H, m), 2.36 (3H, s), 3.21 (1H, m), 3.4-3.9 (4H, m), 3.87 
(1H, d, J = 15.5Hz), 4.38 (1H, s), 5.02 (1H, d, J = 15.5Hz), 7.1-7.5 (3H, 
5 m) 

Mass (APCI) : 397 (IVT+l) 
Preparation 4^.] 

(3RS)-3-Benzyloxycarbonylamino-2,3-dihydro-5,9-dimethyl- 
l-methylcarbonyJme ( hyl-lH-l,4-benzodiazepin-2-one was prepared in 
a similar manner lo that of Preparation 59-3. 

IR (Neat, cm" 1 ) : 1720, 1670 

'H-NMR (CDC1 3 ,<5) : 2.06 (3H, s), 2.32 (3H, s), 2.60 (3H, s), 
3.75 (1H, d, J = 17.4Hz), 5.0-5.2 (3H, m), 5.25 (1H, dd, J = 1.4Hz and 
8.7Hz), 6.47 (1H, d, J = 8.6Hz), 7.2-7.5 (8H, m) 
Mass (APCI) : 394 (M*+l) 

Pr eparation 46-7 

(3RS)-3-Amino-2,3-dihydro-5,9-dimelhyl-l - 

methylcarbonylme.hyl-lH-1.4-benzodiaze P in-2-one was prepared in a 
similar manner lo that of Preparation 59-6. 
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IR (Neal, cm* 1 ) : 1720, 1650 

'H-NMR (CDC1 3 , 6 ) : 2.07 (3H, s), 2.32 (3H, s), 2.59 (3H, s), 
3.72 (1H, d, J=17.4Hz), 5.4 (1H, m), 5.08 (1H, d, J=17.3Hz), 7.1-7.5 
(3H, m) 

Mass (APCI) : 260 (M*+l) 



Preparation 47-] 



(3RS)-3-Bcnzyloxycarbonylamino-5-cyclohexyl-l- 
10 cyclopropyI-carbonyImethyl-2,3-dihydro-9-methyl-lH-l,4- 

benzodiazepin-2-one was prepared in a similar manner to that of 
Preparation 59-3. 



'H-NMR(CDCI 3 , <5 ) : 0.8-1.2 (4H, m), 1.2-2.0 (10H, m), 
2.0-2.2 (1H, m), 2.34 (3H, br, s), 2.84 (1H, m), 4.01 (1H, d. 
J=17.1Hz), 4.96 (1H, d, J=17.1Hz), 5.0-5.2 (2H, m), 5.21 (1H, d, 
J = 8.2Hz) ? 6.49 (1H, d, J = 8.7Hz), 7.2-7.5 (8H. m) 
Mass (APCI) : 488 (M + +l) 

Preparntjr. n 4JL2 



(3RS)-3-Amino-5-cyclohexyl-l-cyclopropylcarbonylmethyl- 
2,3-dihydro-9-methyl-lH-l,4-benzodiazepin-2-one was prepared in a 
similar manner to that of Preparation 59-6. 
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IR (Nujol, cm -1 ) : 1675 

•H-NMR (CDCL.tf) : 0.8-2.0 (14H, m)> 2.0-2.2 (1H , ra ). 2 34 
(3H, s), 2.7-2.9 (1H. m) , 4 .01 (,„. d> J=17 . 1Hz)> 4 . 39 (1H , br> s)> 
4.95 (lH.d, J-17.1H2). 7.1-7.5 (3H, m) 
5 Mass (APCI) : 354 (M* + l) 

Preparation 4_g 



(3RS)-3-A m ino-2.3-dihydro-l-e.hoxycarbony| m e.hyl-5 9- 
"> di-.H.y|.lH.l f 4.ben,odi„,p,n.2-o« was prepared i„ . similar 
manner to that of Preparation 59-6. 



IR (Neat, cm' 1 ) : 3380, 3300, 1738, 1680. 1620 
'H-NMRCCDC^.^M.iPOH.t.J.^.lHz), 2.24 (2H. m ) 
" 2.33 (3H, ,), 2.55 (3H, s), 3.75 (1H, d, J = 16.9Hz), 4.09 (2H, q 

M1HZ 1 4 40 ( 1H ' br ' s )• 4-94 ( 1H, d, J = l6.9Hz ), 7.1-7.7 ( 3H 



m) 

Mass (APCI) : 290 (\T+1) 

20 Prepara n „ n ] 



(3RS)-3-Be n zyloxycarbonyla m ino-5-cy C lohexyl-2,3-dihydr 0 . 
9-methyl-l- ( i. trjp henylmethylimida Z oi-4-yI) me thyl-lH-l,4. 
benzodiazepin-2-one was prepared in a similar manner ,0 that of 
25 Preparation 59-3. 
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10 



IR (Nujol, cm* 1 ) : 720, 1675 

'H-NMR<CDCl,.tf) : 1.0-2.2 (10H, m), 2.35 (3H, br, s), 2.67 
(1H, m), 4.23 (1H, d, J=14.5Hz), 5.0-5.2 (3H, br), 5.32 (1H, d, 
J=14.4H Z ), 6.51 ( 1H, d, J=8.3Hz), 6.77 ( 1H, br, s), 6.9-7.5 ( 24H, 
m) 

Mass (FAB) : 728 (M*+l) 
Preparation 4Q-7 

A mixture of (3 RS)-3-benzyloxycarbonylamino-5-cyclohexyl- 

2.3- dihydro-9- m ethyl-l-(l-triphenylmethylimidazol-4-yl)methy]-lH- 

1.4- benzodiazepin-2-one (0.5g) and 30% hydrobromic acid in acetic 
acid (2.0ml) was stirred at room temperature overnight. The 
reaction mixture was poured into a mixture of an ice and ethyl acetate 
under stirring. The separated water layer was washed with ethyl 
acetate once, and neutralized with a saturated aqueous solution of 
sodium bicarbonate. The resultant aqueous mixture was extracted 
with ethyl acetate and the extract was dried over sodium sulfate. 
Removal of the solvent in vacuo afforded (3 RS)-3-amino-5- 

cyclohexyl-2.3-dihydro-l-(imidazol-4-yl)methyl-9-methyl-lH-l,4- 
bcnzodiaze P in-2-onc (174mg, 72.1%) as a crystalline powder. 

IR (Nujol, cm" 1 ) : 1670, 1610 

'H-NMR (CDC\ 2 ,6) : 0.9-2.0 (10H, m), 2.42 (3H, s), 2.5-2.7 
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(1H, m), 4.19 (1H, d, J=14.7Hz), 4.29 (1H, br, s), 5.31 (1H, d, 
J=14.7Hz), 6.73 (1H, br, s), 7.1-7.5 (6H, m) 
Mass (APCI) : 352 (M*+l) 

5 Preparation 

To a mixture of 2-toluidine (32. 8g, 0.30ml) and acetonitrile 
(6.22g, 0.15mol) in dry toluene (200ml) was added IN-solution of 
boron trichloride in toluene (150ml) dropwise under stirring and 
3 cooling in an ice-bath for 2 hours. After the addition was completed, 
the mixture was stirred for 1 hour at ambient temperature and cooled 
again. To the cooled mixture was added aluminum chloride (20. Og, 
O.lSmol) portionwise. The resultant mixture was stirred at ambient 
temperature for 1 hour and refluxed for 5 hours. After cooling the 
reaction mixture in an ice-bath, 2N-HC1 (200ml) was added. The 
mixture was then refluxed for 2.5 hours. After cooling the mixture, 
ethyl acetate was added. The separated organic layer was washed 
with water twice and dried over magnesium sulfate. Removal of the 
solvent in vacuo gave crystals, which was washed with n-hexane with 
stirring and collected by filtration to give 2-ace.yl-6-melhylaniline as 
a yellow crystal (8.91g, 39.8%). 



mp 51.1-52.9°C 

IR (Nujol, cm" 1 ) : 3410, 3300, 1630 (sh), 1610, 960, 740 
'H-NMR (CDC\ 3 ,6) : 2.16 (3H, s), 2.59 (3H), 6.4 (1H, br), 
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"* <1H ' J - 7 -' Hl >- 7 " <>»• '•»•«.). 7.63 <lH . a, J=7 . 9Hz) 

APCI-MS (m/z) : 150 (M"+ 1) 
p "P"1li"n Sfi 2 

5 

To , solulion of N.be„z y l„xycarbo„ y ,.2-<bc„zo„iazol.,. 
TDfI,ci.. ,14.11 8) i„ dry ,e„ a h y drof„, a ,, (I0 0 ml , wa,e added „.,„ 
c^oridc (3.77.0 and d, m e,h yl fo Imamldc ( , Jrops) ^ ^ ^ 
0-C in an „....„ ha ,„ „„,„ ni , rogc|] ^ ^ ^ 
.0 w as slirred und „ same coiidii . ons 2 hou ^ ^ ^ ^ 

■"" M -" 1MI " < 4 3 °8) »" d N-„,c,h ylraorpholine (8 . 74g) in 
•CrahydeofWan (20m,, was addc d dropwi 5 e to , 20 „,„,„. ^ 
•He addi.ion was co_p..,.d. ,he mbam was al]owed ,„ ^ ^ 
«W... ,e rap e r a, ar e „ ith stirri „ s . T t „ lh?d(of „,„ w „ [emoved . n 

» Thcmixiure 
was washed w,, h walcr , wic£ a „ d dried ^ ^ 

Renaova, of ,he s„,ve„, 8ave an ,„,e,„,edi a ,e prod „ cl as a „ „„ , q 
which was added 20% me , hano , ic anin]onjii (?5mi) ^ 

amhicn, , empera , are overnigh , The resu|uni pr£c . p . iaie 
20 co„ec,ed by fi„ ralion and washed „„„ co|d ^ 
ether successively, and dried lo give (3RS)-3- 

ben, y lox y carbonyIa m ino-5,9-dirneth yl .2,3-dihydro-lH- ll 4. 
Hc„zod jaZ ep in . 2 . one as a white crys.a.Hne powder (6 . 17g , 63 . 5%) . 

25 mp 238-239. 5°C 
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IR (Nujol, cm' 1 ) : 3210, 1718, 1690, 1678, 1628, 1059, 742, 

699 

'H-NMR (CDC\ 3 ,6) : 2.36 (3H, s), 2.46 (3H, ,), 5.11 (2H, s), 
5.14 (1H, d, J=8.3Hz), 6.50 (1H, d, J = 8.3Hz), 7.13-7.47 (8H, m), 
5 8.48 (1H, s) 

APCI-MS (m/z) : 338 (M*+ 1) 
Preparation Sf M 



10 



To a suspension of (3RS)-3-benzyIoxycarbonylamino-5,9- 
dimelhyl-2,3-dihydro-lH-l,4-benzodiazepin-2-one (3.22g) in 
methylene chloride (50ml) was added m-chloroperbenzoic acid (2.50g, 
l.Seq.mol) portionwise under stirring at ice-bath cooling. The 
mixture was stirred for 3 days at ambient temperatures. From the 
15 reaction mixture methylene chloride was removed in vacuo and to the 
residue was added an aqueous solution of sodium bicarbonate and 
stirred for several minutes. The mixture was extracted with ethyl 
acetate twice and the combined extract was washed with aqueous 
sodium bicarbonate, water twice and brine. The organic layer was 
3 dried over magnesium sulfate and evaporated in vacuo to afford an 
amorphous mass, which was triturated in methanol and collected by 
filtration to give (3RS)-3-benzyloxycarbonylamino-5,9-dime.hyl-2,3- 
dihydro-lH-l,4-benzodiazcpin-2-one-4-oxide (2.59g) as a crystalline 
powder. From the mother liquid, the second crop (0.25g) of the 
desired powder was prepared by crystallization in a mixture of 
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mC,han01 and ^opropyl e.her (3:1). 

'H-NMR (DMSO-d 6J 6) ■ 2 1* ,*u x 
J-12 9H n . °)'2-38(6H. s), 5.08 (2H , dd, 

5 ( 1H > d, J=9.3Hz), 10.49 (1H, s) 5 7 '« C«. -). 7.., 

APCI-MS (m/ z ) : 354 ( M * + 1) 

£ iep ,i rn tion so _j_ 



acuo ' T ° the residue was arfrf.H 
a-- added a mixture (6Q m l\ „r 

^ dnsopropyj ether nnH n k (™ml) of 

pji cmer and n-hexane M-n T hp 

I 1 -*;. The resultant crystalline 

:;:z;:r; y fi, " a "°" 



20 



25 



'H-NMR (CDC1 3 ,(5) : 2.01 (3H s) 2 3fi , 

( 5H >m), 6.48 (lH,d,J = 8.3H 2 ), 7.12-7 47 , 8 u , 

(8H ' 7 9 4 (1H S ) 
APCI-MS (m/2) : 396 (M> l) ' 

«(Nujol. cm" 1 ).- 3200, 1740, 1686 
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Prepar nl jp n g 



To a solution of (3RS)-3-benzyl 0X ycarbony]a m i„ o -5- 

»« t «y»««M-9.meih,I.2.3.dfhydro.lH.l,4.bea,od I «epi B .2.one 
S (2-24 g ) in dimethylformamidc (40ml) w as added portionwise sodium 
hydride (60% suspension in mineral oil. 0.227g) under stirring and 
ice-bath cooling. After the addition was competed, the suspension 
was stirred for 1 hour a, ambient temperature. Then to the mixture 
after ice-bath cooling again was added dropwise a solution of ,-bu, y . 

10 b'o B «.c.u.e(M, g)iB ^ The mixture was 

stirred for 10 minulcs undcr coo)jng ^ ^ ^ ^ ^ 

temperature. 

The reaction mixture was poured into ice-water and extracted 
with cthyl acetate. The extract was washed with water three ,i m es 
1" and dried over magnesium sulfate. Removal of the solvent afforded 
(3RS)-3-ben 2 ylox y carbony 1 amino-l-,-butoxycarbonylme,hy|-5- 

a - l -y-^M-9-methy,-2,3-dihydro-lH-1.4-be„ zo diaze P in-2- 0 ne 
(2.75g, 95.2%) as an amorphous mass which was used in a following 
reaction without further purification. 



'0 



, H-NMR(CDCl„ tf , :1 .37(9H.,). 2.09 (3H, s), 2.34 (3H s) 
4-22 (2Hl dd, i=16.8Hz, 210.1Hz), 5.09 (2H, s), 5.20 (2H, „. 5.29 
OH, d, J = 8 .6Hz), 6.52 (1H, d, J=8.6Hz). 7.25-7.52 (8H, m) 

APCI-MS (m/z) : 510 (M*+ 1) 
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Pre P--"-fttipn c fl fj 



To a solution of (3RS)-3-be„zyloxycarbonyIa ra i„o-l-,- 

butox y carbon y l m eth y l-5-acetox ym cthyl-9- m eth y .-2,3-dihvdro-l H - 
5 M-benzodiazepin^-one (3.02g) in .ethylene chloride (45 m ,) was 
added trifluoroacetic acid (4.6ml) under stirring at ambient 
temperature. The mixture was stirred for 20 hours under the same 
conditions. Methylene chloride was removed in vacuo and the 
-sidue was disso)ved ,„ e , hy| ^ ^ ^ 

10 with water four , im es and dried over magnesium sulfate. Rem ova, 
of «he solvent afforded an amorphous mass (2.82g), which was 
subjected to co.umn chromatography on silica gel eluting with a 
mixture of chloroform and methanol (30:1). The fractions 
containing the desired product were combined and evaporated to give 

1* ^^^^-^nzyloxycarbonylamino-l-carboxymethyl-S-acetoxymethyl- 

9 - e «M-2.3.d i hydro.lH.l,4.be»zodi.z«pi„.2-on e (1.89g, 70.3%) as 
a crystalline powder. 



IR (Nujol, cm" 1 ) : 3300, 2800-2200 (br), 1740 ( sh ), 1720 
0 1690, 1375, 1230, 1060, 750 



'H-NMR (DMSO-d, 3 6): 2.04 (3H, s), 2.33 (3H, s), 4 , S (2H 
«. 1 = 17.0H<, 139.4Hz), 4.96 (,„. d> J = 8 . 32Hz) , 5 , )2 (2H , f) , „ 

(2H,dd. J = 14.4Hz,57.4H 2)) 7.3-7.65 (8H, m)( 8 .3l(l H , d, 
J = 8.32Hz) 

APCI-MS (m/z) : 454 (M*+ 1) 
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Preparat ion 50-7 

A mixture of (3RS)-3-benzyloxycarbonylamino- 1- 
carboxymethyl-5-acetoxymethyl-9-methyl~2,3-dihydro-l H-1,4- 
benzodiazepin-2-onc (343. Omg), 3-azabicyclo[3.2.2]nonane 
(106. 3mg), 1-hydroxybenzotriazole (HOBT, 112. 4mg), l-(3- 
dimcthy]aminopropyl)-3-ethylcarbodiimide hydrochloride (WSCD, 
160. 3mg) and triethyl amine ( 8 4 . 1 m g ) in dimethyl formamide (7ml) was 
stirred for 12 hours at ambient temperature. The reaction mixture 
was poured into water and the mixture was extracted with ethyl 
acetate twice. The organic extract was washed with water three 
times and dried over magnesium sulfate. Removal of the solvent 
afforded an oil (0.45g), which was pulverized in diisopropyl ether and 
collected by filtration to give (3RS)-3-benzyloxycarbonylamino- 1 - 
(3-azabicyclo[3.2.2]non-3-yl)carbonylmethyl-5-acetoxymethyl-9- 
methyl-2,3-dihydro-lH-l,4-benzodiazcpin-2-one (33 9. Omg, 80.0%) 
as a light yellow crystalline powder. 

IR (Nujol, cm" 1 ) : 3370, 1751, 1729, 1677, 1642, 1508, 1230, 
1056, 760 

'H-NMR (DMSO-d 6 , 6) : 1.4-1.8 (8H, m), 1.85-2.15 (2H, m), 
2.07 (3H, s), 2.37 (3H, s), 3.04-3.31 (2H, m), 3.60-3.82 (2H, m), 
4.68 (2H, dd, J=14.7Hz, 288.3Hz), 4.90-5.14 (5H, m), 7.34-7.62 (8H, 
m), 8.26 (1H, d f J = 8.6Hz) 
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APCI-MS (m/z) : 561 (M*+ 1) 
Prrpn,,,|j,, n ep o 

5 A mixture of (3 RS)- 1 ~ f (3 - azabicyc lof 3. 2 .2 jnon-3- 

'"^"' b °"y"-l.y'J-3- b enzy,c,xyc arb „„ y , amino . 5 . aceloxymeihyJ _ 9 
-»T.-2. S - l .,» rdr .. 1 „.,. 4 . b .. lodtal . pta . 2 . oiii (320ms) aramonium 
for.... (1 „m s > a „ d 10% Pd . C(wel) (80mg) jn ^ % ^^^^ (jmi> 

"« ...rr.d fc, 4 ...„. The calalyst was removed by fihralion 
- .nrou g „ C .„,.. , he „„„„ a „ d _ ^ 

"apo,a, ed ,. vacuo 10 afford , , esiduc sub . ccicd 
column eh,oma,„ s , apllv „„ ,„,., ge , e|o , ing , ^ 

CW, "" b ™ mt "' an01 < 20: ')- The .,«,..„ co „, aini „ g , he 
«"ir«a pro d uc, were com „ iocd and evaporai£(i (o s . ve (3rs) 3 

» i "" i "°-'-tP-»"'..cyc 1 o ( 3.2.2|„„„-3- y , )carbonv]mell , ) , 1] . 5 

di -'M-2,3. dlhvdr „. 1 H. 1 , 4 . ben20d| . azepl . n . 2 . one ^ ^ ^ 
mass (178. 8mg, 85.1%). 

,H - N ^(CDCI,. ff ): 1 .55.1.77 (8H. iB ). 1.95-2.17 (2H ») 
20 2 - 35 (^s), 2 , 7( 3H, m) ,, 29(2 „ (b , s))3 , 6(2H!mU56 _ 386 

(2H, 4.44 (1H . „, 4.50 (2H, dd, J=15 . 7Hz , 295 . 5Hz) , ^ 4n 
(3H, m) 

APCI-MS (m/z) : 369 (IvT+ 1) 

25 Prcparflfj^p c-, j 
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(3RS)-l-(2-Acetylbenzyl)-3-benzyloxycarbonylamino-5- 
cyclohexyl-2,3-dihydro-9-methyl-lH-l,4-ben Z odi aZ epin-2-one was 
prepared in a similar manner to that of Preparation 59-3. 

5 

IR (Nujol, cm" 1 ) : 1660 

'H-NMR (CDCI„d) : 1.2-2.2 (10H, m), 2.38 (3H, s), 2.41 
(3H. s), 2.8-3.0 (1H, m), 4.21 (1H, d, J=17.1Hz), 5.0-5.2 (2H, m), 
5.28 (1H, d, J = 8.2Hz), 5.40 (1H, d, J=17.1Hz), 6.51 (1H, d. J=8.6Hz), 
10 7.2-7.5 (11H. m), 7.60 (1H, d, J = 77Hz) 
Mass (APCI) : 538 (VT + 1) 

Prcp.ir.itinn S I - *> 



5 



(3RS)-l-(2-Acetylbenzyl)-3-amino-5-cyclohexyl-2,3-dihydro- 
9-methyl-lH-l,4-bcnzodiazepin-2-one was prepared in a similar 
manner to that of Preparation 59-6. 



'H-NMR (CDC] 3t <y) : 1.2-2.3 (10H, m), 2.37 (3H, s), 2.38 
3 (3H, s), 2.8-3.0 (1H, m), 4.21 (1H, d, J=17.0Hz), 4.43 (1H, br, s), 
5.39 (1H, d, J=17.0Hz), 5.2-5.6 (6H, m), 7.6-7.7 (1H, m) 
Mass (APCI) : 404 (M*+l) 

Prepnr.it jn n Si.] 
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To a solution of 3-azabicyclo(3.2.2]nonane (l.lg) and 
triethylamine (0.88g) in methylene chloride (25ml) was added 
portionwise 2-chloroace,yl-6-methyla n i.i ne (1.47g) under stirring and 
cooling in an ice-bath. After .he addition was completed, the 
5 mixture was stirred at ambient temperature overnight. Removal of 
the solvent afforded a residue, which was dissolved in ethyl acetate 
and washed with water and brine. The organic layer was dried over 
magnesium sulfate and evaporated in vacuo to give a crystals mass, 
which was pulverized in a mixture of n-hcxanc and diisopropy, ether. 
10 A dark yellow crystal was collected by filtration to give 2-[(3- 

a Z abicyclo[3.2.2]non-3-yl)acetyl]-6-me,hylaniline (1.92g, 88.2%). 

IR (Nujol, cm' 1 ) : 3440, 3325, 1630, 1608, 1580, 1552, 1374, 
1312, 1136, 1000, 944, 868, 857, 749 

'H-NMR (CDC, 3 ,<5) : 1.48-1.9 (10H, m), 2.16 (3H, s). 2.68 
(4H, d, J =4 .2Hz), 3.68 (2H, s), 6.38 (1H, br), 6.58 (1H, ,. J = 7 .3Hz), 
7-19 (1H, d, J = 7.3Hz), 8.10 (1H, d, J = 7.3Hz) 

APCI-MS (m/z) : 273 (1VT + 1) 

~° Ex£fiamioj 2 



non- 



(3RS)-3-Benzyloxycarbonylamino-5-(3-azabicyclo[3.2.2] 
3-yl )m e,hy,-9-methy,-2,3-dihydro-lH-l, 4 - benzodia2epin . 2 . one was 
Prepared in a similar manner to that of Preparation 45-2. 
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mp : 149. 2-151. 4°C 

IR (Nujol, cm" 1 ) : 3400 (sh), 3220, 1718, 1700, 1681, 1532, 
1374, 1058, 980, 778, 749, 691 

'H-NMR (CDCI 3 ,$) : 1.2-1.8 (10H, m), 2.36 (3H, s), 2.35- 
2.7 (4H, m), 3.45 (1H, br, d, J=14.3Hz), 3.90 (1H, d, J=14.3Hz), 5.11 
(2H, s), 5.19 (1H, d, J = 8.2Hz), 6.54 (1H, d, J = 8.2Hz), 7.1-7.8 (8H, 
m), 8.02 (1H, s) 

APC1-MS (ra/z) : 461 (M + + 1) 

Prep.nrai ion 52-3 

(3RS)-5-[(3-Azabicyclo[3.2.2]non-3-yl)methyl]-3-benzyloxy- 
carbonylamino-2,3-dihydro-l,9-dimcthyl-lH-l,4-benzodiazepin-2- 
one was prepared in a similar manner to that of Preparation 59-3. 

IR (Nujol, em" 1 ) : 1720, 1670, 1620 

'H-NMR (CDCl 3 ,d) : 1.2-1.8 (10H, m), 2.35 (3H, s), 2.4-2.7 
(4H, m), 3.15 (3H, s), 3.3-3.5 (1H, br, s), 3.9-4.1 (1H, br. s), 5.0-5.2 
(2H, m), 5.23 (1H, d, J = 8.4Hz), 6.64 (1H, d, J=8.5Hz), 7.2-7.6 (8H, 
m) 

Mass (APCI) : 475 (M*+l) 
Prepnrn M > n SJKJ 

(3RS)-3-Amino-5-l(3-azabieyelo[3.2.2]non-3-y])methyl]-2,3- 
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<Jiiiydro-l,9-diine(hy|.lH-l,4.benzodia2epiii-2-oiic was prepared in a 
S ' m,lar manne "° that of Preparation 59-6. 

^ m) ,, 15( 3 H)S)> 3.,3. 4(1H , m)>3 ., 41(iHj 
m )> 3.2-3.6 (3H, m) ° (1H ' 

Mass (APCI) : 341 (M*+l) 

Prc P a rniirn f i i_ 



10 



To a «l«l...fJ..W. remlJrl . < .. Mhyl . ll||< , g4 
—no, ,,..„„. addcd „„„,.,„...„, ^ ' 

- — over raa 8 „ csium .„„.,. 

;; ; d — ~ » ..«...„ — „ assobjecledloco , umn 

"apora.ed ,o give 2-m c ,hoxyace,yl-6- m e,l,vl ■■■ 

e,! " 6 ">"Man,l,ne (1.07b, 59.7% 

yield) as an oil. 
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(sh), 744 



5 



6-41 flH, br), 6.58 (1H, I, J = 7.3Hz), 7.19 (1H, d, J = 7.3Hz), 7 49 
J=7.3Hz) (1H ' 

APCI-MS (m/z) : 180 (M"+ 1) 
Pre P fl| -fUi on S3.? 



« 3M )*B.«y..« J r..,b.. r i„i. 0 . J . 1 .. lll0 , 

S "°" i " m """ "> ">»' of Pr,para,i„„ 45-2. 

'* (Nujol, cm"') : 3250 (sh), 3210, ,719 1696 ,«., , kl 
'"4, 1374, 10S5, ,060, , 85 , 970, , 8 „ 7M ' ^ 

,.,, (2 „. .,,,.,.„„_ ' 
7 - I5 -'-«<»H.-).i.30(lH.., •"OH.br.d). 
APC-MS (m/z) : 368 (M*+ 1) 

20 Pr T"nlirn f i - 



(3RS)-3-Bcnzy,oxycarbonylaniino-2,3-dihvdro-, 

" h0 ~»y'-. 1 .yl-5- m e,h„x ym a, hy ,.9. rae , hyl . 1H . 14 
— ,aza pi „.2.„„ e „ as prcpared , . simuar _ ' ^ 

"° Reparation 59-3. 
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1 H-NMR(CDCI„ ff) :1.22(3H. ,. ,. 7 .1H„. 2.34 (3H, br , s) 
3-46-3.48 ( 3H. 3.6-4.0 (2H, 4.12 (2H. J.7., Hz), 4 0-4 3 ' 

(1H ' b ^ 4 ' 8 - 5 -MlH.br. .,. 5.1-5.3 (2H. 5.3-5.7 (1H, m) , 6 s . 
5 6-8 (1H, m). 7.2-7.6 (8H, m) 

Mass (APCI) : 454 (M + +l) 
Prepar ar j rn ;i | 



10 



15 



20 



(3RS).3-Bcnzyloxycarbonylamino-2,3-dihydro-l- 
Carb0 ^e.hy,- 9 - methyl . 5 . mcthoxymcthyMH _ M _ bcnzodia ^ 

one was prepared in a simi.ar manner ,„ that of Preparation ^ 
IR (Neat, cm" 1 ) : 1720, 1680 

■H-NMR ( C D C,3, tf):2 .3 4( 3 H , s) ,3. 4 . 39(6H m) 5() 53 

<». -).S.4-5.7(IH.-,. 6.6-6.8 (1H. 7.2-7.6 (8H , m) 
Mass (APCI) : 426 (MN-1) 

Prep.ir 1t j on <^_<; 



(3RS,-1- |( 3-A 2 a 1 ,ic y clo l 3.2.2)„„ n . 3 . y , )carbonylme , hy|)3 _ 

bC " Z '' l °"''"^«W--o-2,3.< 1 ih >(lr o.5. m c,hox yraelhyll .«,. rac , hyl . 
>H-..4-be„ 2 „ dia2epin . 2 . one WM ,.„ . simibr |o 

of Preparation 59-5. 



25 
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'H-NMR (CDCl 3 ,d) : 1.4-1.9 (8H, m), 1.9-2.2 (2H, m), 2.36 
(3H, s), 3.2-3.4 (2H, m), 3.49 (3H, s), 3.5-3.7 (2H, br), 3.7-3.9 (2H, 
m), 4.6-4.8 (1H, m), 5.1-5.3 (3H, m), 5.3-5.4 (1H, m), 6.5-6.6 (1H, 
br), 7.2-7.6 (8H, m) 

Mass (APCI) : 533 (IVT+1) 

Preparation 51-6 

(3RS)-3-Amino-l-[(3-azabicyclo[3.2.2]non-3- 
y l)carbonylm ethyl] -2,3 -dihy dro-5-met hoxy methyl- 9-methyl-lH- 1,4- 
benzodiazepin-2-one was prepared in a similar manner to that of 
Preparation 59-6. 

'H-NMR (CDC1 3 , 6 ) : 1.4-2.1 (10H, m), 2.35 (3H, s), 3.2-3.5 
(2H, m), 3.61 (3H, s), 3.6-3.9 (4H, m), 4.5-4.8 (2H, m), 5.21 (1H, d, 
J=15.6Hz), 7.1-7.6 (3H, m) 

Mass (APCI) : 399 (M + +l) 

Preparation 54-1 

To a solution of (3RS)-3-benzyloxycarbonylamino-5- 
cyclohexyl-2,3-dihydro-9-mcthyl-l-[N-methyl-N-(2- 
pyridyl)amino]carbonylmethyl-lH-l ,4-benzodiazepin-2-onc (400 mg) 
in tctrahydrofuran (4ml) was added cyclohexyl magnesium chloride 
(1.08ml) under stirring at 0°C. The mixture was stirred for twenty 
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< — — «o mlcmperatorcovcroighi 
Ethyl acetate and a saturated aqueous solution of ammonium chloride 
-e added to the reaction mixtorc . The separated organic ,a y er 
«• washed „, N aqueous hydroch|orjc ^ ^ ^ 

aqueous sodium bicarbonate solution and bri„ 

ut.on and bnne successively and dried 
-der magnesium su.fa.e. The solven( _ ^ ^ ^ 

; f ; ord a residuc ' which was — chromatography on 

g'veORSj-S-benzyioxycarbonyJamino-S-cydohexyl-l- 
cyclohexylcarbonylmcthvl-? 3 Hit.,,,, n 

benzodiazepin^-one. 



3 »->.^(1".br.., ( 3. 11(1 „ fd>J 4g 

J=9Hz) s 7.1-7.5 (8H.br. m) 

Mass (APCI) : 530 (M*+l) 



20 



25 



(3RS)-3-Amino-5-cvcIoheYvl i i_ 

yciotiexyJ-l-cyclohexylcarbonyJmchyl. 
- : 3 : ,ih y d,o.,me, hy ,. 1H ., 4 . ben2odia2epin . 2 . onBvvasprcparedina 

similar manner to that of Preparation 59-6. 

'H-NMR ( C D C, 3 , 5): ,,, 2 O0H. m,, , 31 (3 „, 5) , ,, 2 , 
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(1H, br, s), 3.82 (1H, d, J=16.9Hz), 4.35 (1H, s). 4.86 (1H, d, 
J=16.9Hz), 7.2-7.5 (3H, m) 

Mass (APCI) : 396 (M* + l) 

5 Prcpamrinr, ^.-j 

2-ChIoroace.yJ-6-methylaniline was prepared in a similar 
manner to that of Preparation 50-1. 



10 



IR (Nujol, cm") : 3400, 3340, 1655, 1610, 1587, 1560, 1380, 
788, 738, 700 

'H-NMR (CDC1 3 ,<5) : 2.17 (3H, s), 4.70 (2H, s), 6.2 (1H, br), 
6-60 (1H. t, J = 7 .2H Z ), 7.22 (1H, d, J = 7 .2Hz), 7.53 (1H, d, J = 7 .2Hz) 
APCI-MS (m/z) : 184 (JvT + 1), 186 (IVT+ 3) 



15 



Prep:irnijn n <; -> 

To a solution of 2-chloroacetyl-6- m cthylaniJinc (2.0g) in 
20 methylene chloride (20ml) was added 1 -methylpiperazine (2.29g) 

under stirring and cooling in an ice-bath. The mtxture was stirred 
overnight at ambient temperature. Methylene chloride was removed 
in vacuo and to , he residue were added ethyl acetate and diluted 
aqueous solution of sodium bicarbonate. From the aqueous layer 
25 the desired product was extracted with ethyl acetate five times and 
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combined organic extract was washed with brine. After drying over 
magnesium sulfate, the solvent was removed in vacuo to give 2-[(4- 

^"hvlpipcrazin-l-yOacetyll-e-methylaniline (2.07g, 76.9% yield) as 
a crystalline mass. 



IR (Nujol, cm' 1 ) : 3380, 3280, 1654, 1610, 1588, 1562, 13 75 , 
1280, 1141, 1005, 974, 780, 740 

'H-NMR (CDCl 3 ,d) : 2.16 (3H, s), 2.31 (3H, s), 2.55 (4H, br, 
m)> 2.65 (4H, br, m), 3.79 (2H, s), 6.41 (1 H , br, s), 6.57 (1 H , t, 
10 J = 7.3Hz), 7.20 (1H, d, J=7.3Hz), 7.72 (1H, d, J=7.3Hz) 
APCI-MS (m/z) : 248 (M*+ 1) 

Preparntipn < < 3 



15 



(3RS)-3-Benzyloxycarbonylamino-5-(4-methylpiperazin-l- 

yl)methvl-9- me ,h y l-2,3-dih y dro-lH-l,4-benzodiazepi n -2-one was 
prepared in a similar manner to that of Preparation 45-2. 



'H-NMR (CDCI 3 ,(5) : 2 .25 (3H, s), 2.35 (3H. s), 2.2-2.5 
*> (8H, m), 3.58 (2H, dd, J = 13.7Hz, 45.9Hz), 5.10 (2H, s), 5.16 (1H, d, 
J = 8.2Hz), 6.56 (1H, d, J = 8.2Hz), 7.1-7.73 (8H, m), 8.05 (1H, s) 
APCI-MS (m/z) : 436 (M + + 1) 

Prep ;i r :|ll > n » .| 

25 



164 



10 



WO 98/15535 

PCJM97/03483 




(3RS)-3-Benzyloxycarbonylamino-2,3-dihydro-l,9-dime t hyl- 

5-(4- m eth y lpipera2in-l- y l)me.hyl-lH-l ) 4-benzodia Z epin-2-onc was 
prepared in a similar manner to that of Preparation 59-3. 

IR (Nujol, cm* 1 ) : 1710, 1680 

1 H-NMR(CDC] 3 ,c5) : 2.27 (3H, s), 2.35 (3H, s), 3.17 (3H, ,), 
2-4-2.6 (8H. m). 3.40 (IH, d, J = 13.5Hz), 3.81 (IH, d, J=13.5Hz), 
5.0-5.3 (3H, br, m), 6.63 (IH, d, J = 8.2Hz), 7.2-7.6 (8H, m) 

Mass (APCI) : 450 (M*+l) 

Preparation <Z*--\ 



Dimethylamine aqueous solution (50%, 5.41g) was added to a 
solution of 2-chloroace.yJ-6- m ethylaniline (3.67g) in methanol (50ml) 
15 under stirring and cooling in an ice-bath. The mixture was stirred 
tor 3 hours at ambient temperature. Methanol was removed in 
vacuo to give a residue, which was dissolved in ethyl acetate and 
washed with water. From the organic layer a basic subrtance was 
extracted with 1 N-hydrochloric acid twice. The aqueous extract 
20 was washed with ethyl acetate and basidified with IN-sodium 

hydroxide aqueous solution. The mixture was extracted with ethyl 
acetate twice and washed with water and brine. The organic extract 
was dried over magnesium sulfate and evaporated in vacuo to afford 
an oil (2.58g), which was pulverized in a mixture of n-hexane and 
' diisopropyl ether (1:1) and collected by filtration to give 2-(N,N- 
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dimethyiamino)acetyl-6-methylaniline (2.03g, 52.8% yield) as a 
yellow crystalline powder. 

IR (Nujol, cm' 1 ) : 3410, 3300, 1640, 1612, 1585, 1552, 1378, 
5 1008, 983, 862, 770, 745 

'H-NMR (CDCU.ff) : 2.16 (3H, s), 2.37 (6H, s), 3.71 (2H, s), 
6.41 (1H, br), 6.58 (1H, dd, J = 7.2Hz, 8.1Hz) 7.18 (1H, d, J = 7.2Hz), 
7.71 (1H, d. J=7.2Hz) 

APCI-MS (m/z) : 193 (M*+ 1) 

0 

Prepnrntin n S*.-> 



(3RS)-3-Bcnzyloxycarbonylamino-5-(N,N- 

dimethylamino)methyl-9-methyl-2,3-dihydro-lH-l,4-benzodiazepin- 
2-one was prepared in a similar manner to that of Preparation 45-2. 

mp : 204. 1-205. 2°C 

IR (Nujol, era -1 ) : 3250 (sh), 3200, 1718, 1695, 1685, 1615, 
1530, 1391, 1370, 1058, 855, 785, 752. 690 

'H-NMR (CDC1 3 ,6) : 2.18 (6H, s), 2.34 (3H, s), 3.52 (2H, dd, 
J=13.7Hz, 101.6Hz), 5.11 (2H, s), 5.19 (1H, d, J=8.4Hz), 6.53 (1H, 
d , J = 8.4Hz), 7.18-7.4 (7H, m), 7.58 (1H, d, J=7.8Hz), 8.07 (1H, s) 

APCI-MS (m/z) : 381 (M + + 1) 



Prep;ir;itin n 
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(3RS)-3-Benzyloxycarbonylamino-2,3-dihydro-l - 

ethoxycarbonyl-methyl-5-(N,N-dimethylamino)methyl-9-rnethyl-lH- 
l,4-benzodiazepin-2-one was prepared in a similar manner to that of 
Preparation 59-3. 

IR (Neat, cm' 1 ) : 1750, 1720, 1675, 1620 
'H-NMR(CDCl 3 , 6 ) : 1.20 (3H, t, J = 7.1Hz), 2.34 (3H, s), 
2.35 (6H, s), 3.59 (2H, s), 3.82 (1H, d, J = 16.9Hz), 4.09 (2H, q, 
J = 7.1Hz), 4.76 (1H, d, J = 16.9Hz), 5.29 (1H, d, J = 8.7Hz), 6.54 (1H, d, 
J = 8.6Hz), 7.2-7.5 (8H, m) 

Mass (APCI) : 467 (M*+l) 

Prepamti on 56-4 

(3RS)-3-Benzyloxycarbonylamino-2,3-dihydro-l- 
c arboxy methyl- 9- methyl- 5-(N, N- dime thy lamino) me thy 1-1 H- 1,4- 
benzodiazepin-2-one was prepared in a similar manner to that of 
Preparation 59-4. 

IR (Nujol, cm" 1 ) : 1715, 1685, 1600 

'H-NMR (DMSO-d s ,tf) : 2.27 (3H, s), 2.31 (3H, s), 2.46 (3H, 
s), 3.5-3.8 (3H. m), 3.42 (1H, d, J = 16.5Hz), 4.98 (1H, d, J = 9.6Hz), 
5.01 (2H, s), 7.1-7.4 (5H, m), 7.45 (1H, d, J = 7.1Hz), 7.76 (1H, d, 
J = 7.3Hz), 8.07 (1H, d, J = 8.6Hz), 8.31 (1H, s) 
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Mass (APCI) : 439 (M*+l) 

(3RS)-l- [( 3-Azabic y clo f 3.2.2 ] non-3- y I)carbonyl m e t h y I ] -3- 
ben2 yloxycarbon y lamino-2,3-dih y dro-9. me thyl-5-(N,N- 

d -^Ma m i„o). m e t h y ,-lH-l,4-be„ 2 odia Z ep in -2-one was prepared in 
a similar manner to that of Preparation 59-5. 



10 IR (Neat, cm" 1 ) : i ? 35, 1655, 1625 

'H-NMR(CDC,3,.): 1.5-1.9 (8H, m), 1 .9-2.2 (2H, m) , 2 22 
(3H, s), 2.34 (6H. s), 3.1-3.5 (4H, m), 3.6-3.8 (2H, m), 3.82 (1H d 
I-15.5H,,. 4.97-5.31 (4H, m ), 7.1-7.5 (7H. 7.7-7.9 (1H, 
Mass (APCI) : 546 (M*+l) 

15 

Ejxgaiaijflj <f 6 

(3RS).3-Amino-l-[(3- a2 abic y clof3.2.21non-3- 
yl)carbon y , m e,h y l]-2,3-dih y dro-5-(N,N- dim e thylamino)rne|nyl . 9 . 

- m et hyl -lH-1.4-ben 20 dia Z e pin -2-one was prepared in a S i miIar manner 
to that of Preparation 59-6. 

IR (Neat, cm" 1 ) : 3320, 1645 

'"■ NM »< C »«..*): 1.2-2.6 (,»„.„,. ,.2.4.0 («H..,. 4 13 
* OH, 4.47 (IH , ,. 10 (, H . m) , 7 . 25 (2 „, ra) , 7 70 (]H 
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Mass (APCI) : 412 (IvT+l) 

Preparaljp,, * 7 1 

5 2-(4-chlorobutanoyI)-6-methylaniline was prepared in a 

similar manner to that of Preparation 50-1. 

'H-NMR (CDCI,.tf) : 2.16 (3H, s), 2.20 (2H, „), 3.15 (2H, 
i = 7.0Hz), 3.66 (2H. t, J = 6.3Hz), 6.38 (1H, br, s), 6.5-6.7 (1H . m), 
10 7.1-7.3 (1H, m), 7.6-7.8 (1H, m) 
Mass (APCI) : 212 (M*+l) 

Prepnr.ntjnn *i-~> 



15 



A mixture of 2-(4-chlorobut a noy,)-6-me,hylaniIine (538mg) 
and potassium t-butoxide (285mg) in tetrahydrofuran (8ml) was 
birred at room temperature for l.Shour. Ethyl acetate and 0.1N 
aqueous hydrochloric acid were added to the reaction mixture. The 
separated organic layer was washed with water, saturated aqueous 
0 sodium bicarbonate and brine successively and dried over magnesium 
sulfate. Removal of the solvent in vacuo gave 2- 

cyclopropylcarbonyl-6-methylaniline (445mg, 100.0%) aS a 
crystalline powder. 

IR (Nujol, cm" 1 ) : 3450, 3300, 1610 
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*H-NMR (CDC1 3 ,5) : 0.90-1.00 (2H, m), 1.14-1.21 (3H, m), 
2.17 (3H, s), 2.5-2.8 (1H, m), 6.25 (2H, m), 6.64 (1H, t, J = 7.2Hz), 
7.22 (1H, i, J = 7.2Hz), 7.88(1H, d, J=8.2Hz) 

Mass (APCI) : 176 (M*+l) 



Preparation <?7-^ 



(3RS)-3-Benzyloxycarbonylamino-5-cyclopropyl-2,3-dihydro- 
9-methyl-l H-l,4-bcnzodiazepin-2-one was prepared in a similar 
manner to that of Preparation 45-2. 

IR (Nujol, cm" 1 ) : 1715, 1675, 1620 

'H-NMR (DMSO-d 6 ,(5) : 0.7-1.2 (4H. m), 2.03 (1H, m), 2.34 
(3H, s), 4.79 (1H, d, J=8.6Hz), 5.02 (2H, br, s), 7.1-7.5 (6H, m), 
7.6-7.8 (1H, m), 7.9-8.2 (1H, m), 9.96 (1H, br, s) 

Mass (APCI) : 364 (M*+l) 



Preparation S7.4 



(3RS)-3-Benzyloxycarbonyiamino-5-cycJopropyl-2,3-dihydro- 
l-cthoxycarbonyimcthyl-9-methyl-lH-l,4-benzodiazepin-2-one was 
prepared in a similar manner to that of Preparation 59-3. 

IR (Neat, cm" 1 ) : 1750, 1700, 1630 

'H-NMR (CDC1 3 ,<5) : 0.83-0.94 (2H, m), 0.98-1.10 (2H, m), 
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1.19 (3H, t, J = 7.1Hz), 1.9-2.4 (1H, m), 2.33 (3H, s), 3.80 (1H, d, 
J=16.8Hz), 4.10 (2H, q> J = 7.1Hz), 4.85 (1H, d, J=16.8Hz), 5.01-5.14 
(2H, m), 5.18 (1H, d, J = 8.7Hz), 6.36 (1H, d, J=8.6Hz), 7.2-7.4 (7H, 
m), 7.63-7.68 (1H, m) 

Mass (APCI) : 450 (M + +l) 

Preparation 57-5 

(3RS)-3-Benzyloxycarbonylamino-5-cyclopropyI-2,3-dihydro- 
l-carboxymethyl-9-methyl-lH-l,4-benzodiazepin-2-one was prepared 
in a similar manner to that of Preparation 59-4. 

IR (Nujol, cm' 1 ) : 1730, 1680, 1610 

'H-NMR (CDCla.tf) : 0.82-0.90 (2H, m), 0.96-1.07 (2H, m), 
1.26 (3H, t, J=7.1Hz), 1.90-2.04 (1H, m), 2.31 (3H, s), 3.80 (1H, d, 
J=17.3Hz), 4.89 (1H, d, J=17.3Hz), 4.93-5.12 (2H, m), 5.18 (1H, d, 
J = 8.7Hz), 6.40 (1H, d, J = 8.7Hz), 7.2-7.4 (7H, m), 7.5-7.6 (1H, m) 

Mass (APCI) : 422 (M + +l) 

Preparation 57.6 

(3RS)-l-[(3-Azabicyclo[3.2.2]non-3-yI)carbonylmcthyiJ-3- 
benzyloxyearbonylamino-5-cyclopropyl-2 7 3-dihydro-9-met hyl-1 H- 
l,4-benzodiazepin-2-one was prepared in a similar manner to that of 
Preparation 59-5. 
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IR (Nujol, cm" 1 ) : 1725, 1675, 1650, 1615 

'H-NMR (CDC1 3 ,<5 ) : 0.87-1.09 (4H, m), 1.25-1.73 (8H, m), 
2.03-2.15 (3H, m), 2.36 (3H, s), 3.31-3.80 (4H, m), 3.84 (1H, d, 
J=15.5Hz), 5.10 (2H, m), 5.14 (1H, d, J=15.5Hz), 5.19 (1H, d, 
J = 8.7Hz), 6.38 (1H, d, J = 8.6Hz), 7.2-7.5 (7H, m), 7.6-7.7 (1H, m) 

Mass (APCI) : 529 (M + +l) 

Preparat ion 57-7 

(3RS)-3-Amino-l-[(3-azabicyclo[3.2.2]non-3- 
yl)carbonylmethyl]-5-cyclopropyl-2,3-dihydro-9-methyl-lH-l,4- 
benzodiazepin-2-one was prepared in a similar manner to that of 
Preparation 59-6. 

IR (Nujol, cm" 1 ) : 1675, 1645, 1600 

'H-NMR (CDCI 3 ,<?) : 0.85-1.06 (4H, m), 1.4-1.8 (8H, m), 
1.9-2.2 (2H, m), 2.23 (1H, br, s), 2.37 (3H, s), 3.35-3.67 (4H, m), 
3.86 (1H, d, J = 15.5Hz), 4.34 (1H, s), 5.17 (1H, d, J = 15.5Hz), 7.1-7.4 
(2H, m), 7.6-7.7 (1H, m) 

Mass (APCI) : 395 (M*+l) 

Preparation s 8-1 

2-methyl-6-isovalerylaniline was prepared in a similar manner 
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to that of Preparation 50-1. 

IR (Nujol, cm" 1 ) : 3475, 3330, 1638, 1610, 1580, 1555, 1025 
951, 742 

5 'H-NMR (CDC.3.6-) : 0.99 (6H, d, J=6.6Hz), 2.17 (3H, S ), 

2-27 (1H, m), 2.81 (2H, d, J = 6.9H Z ), 6.4 (1H, br), 6.59 (1H, dd, 
J=7.3Hz, J=8.0Hz), 7.16-7.3 (2H, m), 7.66 (1H, d, J = 8.0Hz) 
APCI-MS (m/z) : 192 (M*+ 1) 

3 Preparation i 

(3RS)-3-Ben Z yloxycarbonylamino-5-i S obutyl-9-methyl-2,3- 
dihydro-lH-l,4-benzodiazepin-2-on e was prepared in a similar 
manner to that of Preparation 45-2. 

rap : 208. 4-209. 1°C 

IR (Nujol, cm' 1 ) : 3250 (sh), 3200, 1718, 1 690 (sh), 1680, 
1526, 1390, 1367, 1057, 983. 761, 698 

'H-NMR (CDC1 3 ,<5) : 0.75 (3H, d, J = 6.6Hz). 0.86 (3H, d, 
J = 6.6Hz), 1.79 (1H, m), 2.36 (3H, s), 2.46 (1H, dd, J = 9.4Hz, 
J=13.9Hz), 2.87 (1H, dd, J=3.9Hz, 1 = 13. 9Hz), 5.10 (2H, s), 5.15 (1H, 
d. J = 8.4Hz), 6.48 (1H, d. J = 8.4Hz), 7.12-7.45 (8H, m), 8.24 (1H, br, 
s) 

APCI-MS (m/z) : 380 (M' + 1) 
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Pre P ar aimn ift l 

(3RS)-3-B e nzyloxycarbony]amino-2,3-dihydro-l- 

Ctho ^- b -y'™e.hyN5- iS o b utyi-9- m eth y l- 1H - 1 ,4-be„ Z o d i aZ ep in . 2 . 
5 one was prepared in . similar manner tha( q( ^ ^ 

IR (Neat, cm" 1 ) : 1750, 1720, 1620 

'H-NMR (CDC1 3 ,<S) : 0.96 (6H, d, J = 6.6Hz), 1.21 (3H , 
'-7-1H,,. 2.13-2.28 (1H, m) , 2 .35 (3H, s), 2.57-2.88 (2H> m) 
10 (lH.-.l.l«.9H„.4.12(2H. q .|. 7 . 1 „ l) . 4 . 64(1H >d ^ ^ 
^•06 (1H. d. J-12.4H,). 5.13 (1H. d. J., 2 .4H,), 5.23 (1H, d 
J = 8.6Hz), 6.50 (1H, d, J = 8.6Hz), 7.2-7.4 (8H, m) 
Mass (APCI) : 466 (M*+l) 

15 Prepar Rt j^ n 5ft j 

(3RS)-3-Benzyloxycarbonyl a mino-2,3-dihydro-l- 
^-'M-S-isoou.y^^^ 

Prepared in a similar manner to .ha. of Pre P ara, ion 59-4 

20 

IR (Nujol, cm" 1 ) : i 715f 16g(J 161Q 

'H-NMR (CDC1 3 ,<5) : 0.91 (3H . d, J-6.6H,). 0.93 (3H d 

2,-2.2 (1H, m), 2.34 (3H, s, 2.55-2.73 ( 2H, m) , 3.91 ( 1H 
-.i-17.2H„.4.68(lH. d,J-, 7 .2H«,. 5.04 (1H . df J=12 . 4Hz) 

« d, J = 12.4Hz), 6.56 (1H, d, J=8.6Hz), 5.24 (1H, d, J = 8.6Hz) 
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7.2-7.4 (8H, m) 

Mass (APCI) : 438 (IVT+1) 

Preparation 58-5 

(3RS)-l-[(3-AzabicycIo[3.2.2]non-3-yl)carbonylmethyl]-3^ 
benzyloxycarbonylamino-2,3-dihydro-9-methyI-5-isobutyl-lH-l , 4- 
benzodiazepin-2-one was prepared in a similar manner to that of 
Preparation 59-5. 

IR (Nujol, cm" 1 ) : 1710, 1675, 1650 

l H-NMR(CDCl 3 ,<?) : 0.15 (6H, d, J = 6.6Hz), 1.5-1.8 (8H, br), 
1.9-2.2 (2H, m), 2.2-2.3 (1H, m), 2.36 (3H, s), 2.58-2.95 (2H, m), 
3.31-3.40 (2H, m), 3.53-3.82 (2H, m), 3.91 (1H, d, J=15.7Hz), 4.95 
(1H, d, J=15.7Hz), 5.05 (1H, d, J=12.4Hz), 5.12 (1H, d, J = 12.4Hz), 
5.27 (1H, d, J = 8.6Hz), 6.51 (1H ; d, J = 8.6Hz), 7.1-7.5 (8H, m) 

Mass (APCI) : 545 (M + +l) 

Preparation 58-6 

(3RS)-3-Amino-l-[(3-Azabicyclo[3.2.2]non-3- 
y ])carbonylm ethyl ]-5-iso but y 1-2,3- dihydro- 9- methyl- 1H- 1,4- 
benzodiazepin-2-o ne was prepared in a similar manner to that of 
Preparation 59-6. 
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!R (Nujol, cm" 1 ) : 3380, 1680, 1650 

'H-NMR ( CDC1 3 ,<?) : 0.98 (3H, d, J = 6.5Hz), 0.99 (3H d 
^6.5H„. 1.5-1.8 (8H, m) , 1.9-2.1 <2H, 2.2-2.3 (1H , 2. 36 
(3H, s), 2.56-2.68 (1H, m ), 2 . 77 . 2 . 88 (1H> m)> 3 ^.3 ^ ^ ^ 
5 3.53-3.63 (1H, m)) 3.77-3.85 (1H, m ), 3.82 (1H , d, J = l5. 7H z) 
4.41(1H.,), 4.97 (lH.d.J.lS.7H«), 7.1-7.4 (3H, ra ) 
Mass (APCI) : 411 (MN-l) 



Prepnr.ntjnp <Q ] 



10 



2-Propano y ,-6- m et hy ,anili„e was prepared in a „ m „. r manner 
to that of Preparation 50-1. 

'H-NMR^DCI,.*,:,.,,^. ,. ,. 7 .3H.). 2.16 (,H s, 
» »« (2H. ,. J. 7 . 3Hl) . 6 40 (2H, m) , 6. 5 - 6 . 6 (1H> „,,, 7 ]g (]H d 
J=7.1Hz), 7.66 (1H. d, J=8.1Hz) 
Mass (APCI) : 164 (M*+l) 



20 



25 



Bre parntion so.? 

(3RS)-3-Benzy!oxycarbonyla m ino-2,3-dihydro-5-e.hyI-9 
-hy 1 -lH- M - b e nZ od I a Zepi n-2-one was prepared in a si miIar manner 
to that of Preparation 50-2. 

IR (Nujol, cm" 1 ) : i 705> 1675> 1610 
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1 H - N M R (DMSO-d 6 ,tf) : 0.99 (3H, t, J = 7.4Hz), 2.34 (3H, s), 
2.65-2.90 (2H, m), 4.86 (1H, d, J = 8.6Hz), 5.03 (2H, s), 7.1-7.5 (7H, 
m), 7.58 (1H, d, J = 7.9Hz), 8.09 (1H, d, J = 8.6Hz), 9.95 (1H, s) 

Mass (APCI) : 352 (M + + l) 

Preparation 59-3 

A mixture of (3 RS)-3-benzyloxycarbonylamino-5-ethyl-2,3- 
dihydro-9-methyl-lH-l,4-benzodiazepin-2-one (l.Og) and 60% 
sodium hydride (120mg) in N,N-dimethyl form amide was stirred at 0°C 
for 1 hour and at room temperature for 3 hours. To the resultant 
mixture was added dropwisc ethyl bromoacetate (476mg) under 
cooling at 0-5°C in an ice-bath. The mixture was stirred for 5.5 
hours under the same conditions. The reaction mixture was poured 
into 0.1N aqueous hydrochloric acid and extracted with ethyl acetate. 
The extract was washed with water twice, saturated aqueous sodium 
bicarbonate and brine successively and dried over magnesium sulfate. 
The solvent was evaporated in vacuo to afford (3RS)-3- 
benzyloxycarbonylamino-5- ethy 1-2,3- dihydro- 1- 

ethoxycarbonylmethyl-9-methyl-lH-l,4-benzodiazepin-2-one (1 .55g) 
as an oil. 



IR (Neat, cm" 1 ) : 1750, 1720, 1622 

'H-NMR (CDC1 3 ,<5) : 1.0-1.35 (6H, m), 2.33 (3H, s), 3.78 
(1H, d, J = 16.8Hz), 2.75-2.98 (2H, m) ? 4.85 (1H, d, J = 16.8Hz), 4.10 
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PH. ,. J.7.1H.). 5.06 (,„. d, ,. 12 .3H,). 5.13 <1H, d. ,.,„„,, 
«7 (lH,d. 1.8.7Hz). 6.49 (1H. d. ,.,.,„„. 7.2-7.4 (M. ., 
Mass (APCI) : 438 (M*+l) 

5 Prep^rn t j» n j 



A mix,-,, of (3RS). 3 .b=„ 2yl „, yl .. arb<) „ ylamino . 2 3 iijhydro 
5-e.hyl-l. e ,ho, y c ar bo„ y l me , hyl . 9 . me , hvl . 1H . ]4 . benzodii!zci)jn _ 7 
•■• (1.55.) and IN sodium „ ydroldde (7 . 0m]) „ ! . 2 . dimc , hoxy e , „ ^ 

•» i-'.....,„„„ ...^ Th.r.« lh> . 

-■««« ... ev aporaled ,„ va£u „ , c afford a rcjjdue wwrt 

«»«>v.d in a mix ,n, e of clny , acelalc ,„„ , „ 

Tne s cp a r „ ed ..„.„.„ laye , „, washed ^ ^ ^ ^ 
-d dried „«, mas „ esi „ m ,„,,.„. Tte ^ ^ 
» i" vacoo aft0ld . ,„ j<Jue _ ^ 

and collected by filtration to give (3RS) 3 h.n . 

5-e.hyl-l-carboxyn n ethyl-2.3-dihydro-9- m e,h y l-lH-l,4- 
bcnzodiazepi„- 2 . one (l. 22g , 84 . 2% yicId) „ fl whilc ' crys(alIjnc 
powder. 



20 



f R (Nujol, cm' 1 ) : l 72 0, 1670, 1615 

lH - N MR(CDC, 3) <5 ):1 . 14( 3 H)ljJ=74Hz)>23i(3H s) 
^4-2.95 ( 2 H, m) ,3.79(lH, d . J=17.1Hz), 4.86 (1H, d, j„ 17 1Hz) 
5-03 (1H, d, J=12 . 4Hz) , 5.0, (1H, d, J=12 .4Hz), 5. 26 (1H d 
» i-8.7H l)f 6.62 (1H, -. I-8.7H,,. 7.2-7.4 (8H. n) . 7.87 (1 „, br) 
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Mass (APCI) : 410 (M*+l) 
Pre P ar f,fj f>n SQ.< 



A .,„„„ of (3RS,.3-b e „z yI „x ycatb0 „ y|arai „ 0 . 5 . ethy| 2 3 

'" l "' d '<- i -""'"y".c,h y ,.9- raelhy ,. 1 H. 1 , 4 . beil2odia2epj0 . 2oii ; 

(1 - 2 ^'^'-"'y'-N..(3-d i n,.,h yl a mi „„ propyI)<:arl)odjinlidi! 
Mroch^id, (642mg) , .-r, y drox y 6e„ 2( „ ri a 2 „ 1 e (453n , s) 3 

;*"H'^i»...,, ! ,„. d Jl „ ilt(us>l)ii 

and U.IN aqueous h y druchIoric acid were added 10 the 

~doe 8anic layefwas « rt .d. llt ,H., WMMroeWorfc 

...-.w..« „.,,... ...«...-.,...„. Ml . ll0<ofM||1 „ Wc 

• ^ b -~ve, y . and , hcn dricd _ ma8nesjum su|fa|e ^ 

- cv» p0 ,a,ed ,. , acu , and ,„. „ siduc _ ^ ^ 

dnsopropyl cihcr and collected bv filtr,,- 

nccica by filtration to afford (3RS)-l-l(3 

»«Wcyclo [ 3.2.2]„on- 3-yl)carbon y l methyIJ . 3 . 
^n 2y l 0 xy C a r bonyla m i n o- 2) 3. din y dro . 5 . ethy , 0 . mcthyMH _ i4 

20 bCn2 ° di ™ 

'R (NujoJ, cm" 1 ) . 1718, 1675, 1650 

, 3 m "- NMR(CDC '-*)-'-(3h...i.,^ ,:.,, 8(10H , m , 

OH. m) .3. 79(1 H.d, J . 1 5.,H z) ,3.7.3. 8 e O H, m) , 5 .0 5(1H d 
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as 

a 



i-12.4Hz), 5.12 (IH, d. J-12.4HZ). 5.14 (IH, d, l = 15.6Hz), 5.28 (IH, 
d. J=8.7Hz), 6.50 (IH, d, J=8.7H Z ), 7.2-7.4 (8H, m) 
Mass (APCI) : 517 (KT+1) 

A mixture of (3RS)-3-b e n Z yloxycarbonylamino-l- [( 3- 

azabi C yclo f 3.2.2 ] „on-3-y|).ca r bonylme t hyl ] -5-e,hyl-2,3-d i hydro-9- 
™thyl-lH-l,4-benzodia 2 epin-2-one (1.23 g)) 10% palladium on 
10 carbon (50% wet, 250m g ) and ammonium formate (600m g) in cthanol 
(15ml) was stirred a, room temperature for 1 hour. The catalyst w 
Altered off and the filtrate was evaporated in vacuo to afford 
residue, which was dissolved in ethyl acetate and washed with 
saturated aqueous sodium bicarbonate, water and brine successively. 
15 After drying over sodium sulfate, the solvent was evaporated in vacuo 
to afford a residue, which was triturated in diisopropy, ether and 
collected by filtration to give (3RS)-3-amino-l- [(3- 

a 2 abicyclo f 3.2.2]non-3-y I )carbo n y,methy 1] -5-e,hyl-2,3-dihydro-9- 
me,hyl-lH-l,4-benzodia Z e pi n-2-one (792mg, 87.0% yield) as a 
crystalline powder. 

1R (Nujol, cm" 1 ) : 3360, 3370, 1680, 1655 
'H-NMR (CDCl„d) : 1.27 (3H, J = 7.3H Z ), 1.5-1.8 (8H, m), 
1-8-2.1 (2H, m), 2.35 (3H, s), 2.89 (2H, J = 7 .3Hz), 3.3-3.42 (2H, 
»). 3-5-3.6 (2H, m), 3.79 (IH, d, J = 15.5Hz), 4.41 (1 H , s), 5.17 (IH. 
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# P # 7 

d. J-15.5H2), 7.1-7.4 (3H, m) 

Mass (APCI) : 383 (M* + l) 

Prepar^jpp j 

(3RS)-3-Bcnzyloxycarbonyianiino-2,3-dihydro-l- 

etho X yc ar bony]- me thyl-5-(2-f, U orophen yI ). 9 - methyMH . 14 . 
ben Z odiazep in . 2 . one was prepared , ^ ^ ^ ^ ^ 

Preparation 59-3. 



10 



IR ( N »jol, cm' 1 ) : 1720, 1675 

'H-NMR (DMSO-d.,*) : 0.97 (3H, ,, J=7 . 1Hz) , 2 . 39 (3H s) 
3-89 (2H.,.,, 7.1Hz). 4.21 <1H, d. J»l 6 .7Hz), 4.68 (, H d 
'-"•7H«). 5.05 (1H, br. .,. 5.20 (H, d, J = 8.6Hz), 7.06 (1H d 
" J=7.6H 2) . 7.2-7.8 (HH.m), 8.4-8.6 (1H, m ) 
Mass (APCI) : 504 (M*+l) 



Pre P :1 rfiirn 60 2 



20 



25 



^ 3RS )- 3 -Benzyloxycarbon y lamino-2,3-dihydro-5-(2- 

^"-^^O-l-carboxymcthy.^-.e.hyJ-m.i^.benzodiazcpin^. 
-e was prepared in a S i miJar manner t0 Qf E||Bpk 4g _ 2 

'R (Nujoi*. cm" 1 ) ; i 720 , 1680 

'H-NMR ( CDC,,, tf):2 .3 5( 3„. s) ,3. 88(1H , d , 
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«•« (IH.-.,.,^,). 5.0-5.3 (2H, ra)>5 , 2(1H , d , J=8 , H2) 6 67 
(1H. d. J-8.7HZ), 6.9-7.5 <»H, n >. 7.6-7.8 (1H, m) 
Mass (FAB) : 476 (M*+l) 

5 Prepn rn( ,^ n ^ 1 

(3RS)-3-Benzyloxycarbonyiamino-l- 
<^« y ,ca, b „„ ylrae , hyl . 2 .3. dihydro _ 5 . c ,„ y| . 9 . methyl ^ ^ 
b.nod.„.p,.. 2 . OM was ob , ained , n , simi)ar ^ ^ of 

10 Preparation 59-3. 



I* (Nujol, cm- 1 ); 3350, ,710, 1670> ,„„ 

2 - 2 - 2 - 4 (^ m) , 2 . 32(3H , s) , 2 . 92(2H)q)J = 7 4H2) 3 ?5(ih d 
■J = 17Hz), 5.05 (1H. d, J=17Hz), 5.0-5.2 (2H, m), 5. 2 5 (1H d 
J = 8-7Hz), 6.45 ((l H ,d, J = 8.6Hz), 7.1-7.5 (8H, m ) 
Mass (APCI)(c/2) : 476 (M'+l) 



15 



Prep.nm n > n ^ 



20 



<3RS )- 3 - A '»i»»->-cyc l o 1 , e » y |c a rbo„ y l m e 1 h y ,. 2 ,3. dihydro . 5 . 
manner to that of Preparation 59-6. 



25 ID /m..., -1 



IR (Neat, cm" 1 ) : 3380, 3320, 1720, 1 680 
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'H-NMR (CDC1 3 , tf ) : 1.29 (3H, t, J = 7.1Hz). 1.1-1.4 (5H, m ), 
1-5-2.0 (5H, m), 2.0-2.2 (2H, m), 2.2-2.4 (1H, m), 2.32 (3H, s), 
2.8-3.0 (2H, m), 3.74(1H, d, J = 17.0Hz), 4.39 (1H, J = 1.5Hz), 5.06 
(1H, d, J = 17.0Hz), 7.1-7.4 (3H, m ) 
5 Mass (APCI)(e/ z ) : 342 (M'+l) 



Prepar.itjp n 

(3RS)-3-BenzyloxycarbonyIamino-l- 

cyc]ohexy| C arbonyl m e.h y 1.2.3-dihydro-5-isoprop y ]-9- m e,h y l-lH-l,4- 
bcnzodiazepin-2-onc was obtained in a similar manner «o that of 
Preparation 59-3. 



IR (Nujol, cm" 1 ) ; 3350, 1720, 1670, 1610 
l H-NMR(CDCI 3 ,<5) : 1.19 (3H, d, J = 7.1Hz), 1.33 (3H, d. 
I* J=6. 6H z), 1.1-2.0 (10H, m), 2.32 (3H, s), 2.2-2.4 (1H. m) , 3.1-3.3 
(IH.m), 3.79 (1H, d, J=17.0Hz). 4.93 (1H, d, J = 17.0Hz), 5.05 (1H, d. 
J = 12.6Hz)(5.12, d. J = 12.6Hz), 5.20 (1H. d, J = 8 .7Hz), 6.42 (1H, d, 
J=8-6Hz), 7.1-7.5 (8H, m) 

Mass (APCI)(e/z) : 490 (M*+l) 



20 



Prep;.r ;l |iMn 62 2 



(3RS)-3-Amino-l-cycIohexylcarbony]methy]-2,3-dihydro-5- 
i -P-Pyl-9-me.hyI- 1 H-l,4-benzodiaze P in-2-one was obtained in a 
25 similar manner to that of Preparation 59-6. 
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IR (Neat, cm" 1 ) : 3380, 3320, 1725, 1680, 1620 
'H-NMR (CDC1 3 , 6) : 1.21 (3H, d, J = 7.0Hz), 1.35 (3H, d, 
J=6.6Hz), 1.1-1.5 (5H, „), 1.5-2.2 (5H, m), 2.2-2.4 (1H, m ), 2.35 
5 OH, s), 3.1-3.3 (1H, m ), 3.80(1H, d, J = 17.0Hz), 4.34 (1 H , s), 4.92 
(1H, d J=17,0Hz), 7.1-7.4 (3H, m) 

Mass (APCI)(c/z) : 356 (M*+l) 

Pre P : "-;ilivn 1 

D 

(3RS)-3-Benzyloxycarbonylamino-l- 

cyclohep, y lcarbonylmethyl-2,3-dihydro-5,9-di me thyl-lH-l,4- 
benzodiazepi„-2-one was obtained in a si m i.ar manner to that of 
Preparation 54-1. 

IR (Nujol, cm" 1 ) : 3400, 1720, 1670, 1620 
Mass (APCI)(e/z) : 476 (M'+l) 

'H.NMR(CDCI 3 .tf) : 1.3-2.0 (12H, m ), 2.32 (3H, ,), 2.4-2.6 
(1H, m), 2.61 (3H,s), 3.75 (1H, d, J = l 7Hz ), 5.10 (1H, d, J = l7Hz), 
5-0-5.2 (2H, m), 5.24 (1H, d, J = 8.7Hz), 6.48 (1H, d, J=8.7Hz), 7.U 
7-5 (8H, m) 

Preparation 63.7 

(3RS)-3-A m ino-l-cycIoheptylcarbony| m ethyl-2,3-dihydro- 



184 



WO 98/15535 _ 

5,9-dirnethyl-lH-l,4-benzodi a ze P in-2-one was obtained in a similar 
manner to that of Preparation 59-6. 



IR (Nujol, cm" 1 ) : 3360, 3320, 1720, 1670, 1620 

'H-NMR (CDCI 3 , 6) : 1.3-2.3 (12H, br), 2.32 (3H, s), 2.4- 

2-6 (1H, m), 2.60 (3H, s), 3.74 (1H, d, J=17Hz), 4.39 (1 H> s), 5.12 

(1H, d, J=17Hz), 7.1-7.5 (3H, m) 

Mass (APCI)(e/z) : 342 (M*+l) 



10 Preparation ff^-i 



(3RS)-3-Benzyloxycarbonylamino-l- 

cyclohexyJcarbonylme.hyi-5-cyc]o propy 1.2,3-dihydro-9- m ethyl-lH- 
l,4-benzodiazepin-2-one was obtained in a similar manner to that of 
15 Preparation 59-3. 



IR (Nujol, cm" 1 ) : 3300, 1715, 1665, 1605 
'H-NMR (CDC], ,6) : 0.8-1.5 (10H, m), 1.5-1.9 (4H, 
2-0-2.2 (1H, m), 2.2-2.4 (1H, m), 2.32 (3H, s), 3.78 (1H, d, 
20 J=17.0Hz), 5.01 (1H, d, J = 17.0Hz), 5.0-5.2 (2H, m), 5.17 (11 
J=9Hz), 6.33 (1H, d, J = 9Hz), 7.1-7.4 (7H, m), 7.6-7.7 ( 1H, n 
Mass (APCI)(e/z) : 488 (M'+l) 

Prep.ir.-n i nn 64.7 

25 
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(3RS, - 3 - A ™'"—yc'ohex.„ carbonylmelhy ,. 5 . cyclo 

"vl lH-L4-ben 2 od^epin-2.one was obtained in a 
sinular manner to that of Preparation 59-6. 

W(N«joI, c m -l):3400, 3310. 1720. ,«80, 1610 

OH.d, J=J7H2) , 7.1-7.4 (3H. m) 

Mass (APCI)(e/ 2 ) : 356 (M* + l) 



( 3RS )- 3 -Benzyioxycarbony]amino-l- 
^lope„ ty)carbonylmethy] . 2 3 . djhydro 5 9 . dimethyj ^ ^ 4 

15 benZ ° dl ' a "Pin-2-one w as obtained in a si miIar m , 

similar manner to that of 

reparation 54-1. 



Mass (APCl)(c/z) : 448 (VP+1) 

20 Prepnr^j^p ^ „ 



25 



(3RS )- 3 -Am i n„.,.c yc ,„ pcnI>lcarb „ ny , meibyl _, 3 . 
3 »9-dimethvl- 1 H-l d k« i- 

manner to that of Preparation 59-6. 
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Prepnrnlinp 66-1 

(3RS)- l-(Azacyclooctan-l-yl)carbonylmethyl-3- 
bcnzyloxycarbonylmethyl-2,3-dihydro-5-ethyl-9-methyMH-l,4- 
5 benzodiazepin-2-one was obtained in a similar manner to that of 
Preparation 59-5. 



IR (Nujol, cm" 1 ) : 3380, 1700, 1670, 1640 

'H-NMR (CDC1 3 , 6) : 1.25 (3H, t, J = 7.3Hz), 1.3-1.9 (10H, 



10 m), 2.34 (3H, s), 2.8-3.0 (2H, m), 3.2-3.5 (4H, m), 3.71(1H, d, 
J=15.4Hz), 5.0-5.2 (3H, m), 5.27 (1H, d, J = 8.7Hz), 6.50 (1H, d, 
J = 8.7Hz), 7.1-7.4 (8H, m) 

Mass (APCI)(e/z) : 505 (M + +l) 

15 Preparati on 66-? 

(3 RS)- 3 -Amino - 1 -(azacyelooctan- l-yl)carbonylmethyl-2,3- 
dihydro-5-ethyl-9-methyl-l H- 1 ,4-benzodiazepin-2-one was obtained 
in a similar manner to that of Preparation 59-6. 

IR (Nujol, cm" 1 ) : 3380, 3270, 1670, 1640 
'H-NMR (CDC1 3 , 6) : 1.27 (3H, t, J = 7.3Hz), 1.3-2.0 (10H, 
br), 2.26 (2H, br), 2.34 (3H,s), 2.8-3.0 (2H, m), 3.2-3.6 (4H, m), 
3.70 (1H, d, J=15.3Hz), 4.41 (1H, s), 5.07 (1H, d, J = 15.3Hz), 7.1-7.4 
(3H, m) 
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Mass (APCI)(e/ z) : 371 ( M *+l) 

Pre P a rati^n 67 1 

(3RS)-l-(A Z acyclooctan-l-yI)carbonyImethy]-3- 

benzy 1 oxyca r bonyla mi „o-2 > 3.di h y dro -5-isop r opy,-9- m e t hy M H-l4- 
benzodiazepin-2-one was obtained in a simjlar manner t0 |hi| Qf 

Preparation 59-5. 

IR (Nujol, cm* 1 ) : 3370, 1710, 1670, 1645 
'H-NMR ( CDC, 3 , *):1.22(3H.d.I.7.0H„.,.33 ( 3H d 
'-«.«H,),1.3.,.9(,0H. «,.2.35(3H. .). 3.1-3.6 (SH. 3.76 (1H 
-.I-15.3H,,. 4.96 (lH.d.J.,5.3H,). 5.0-5.2 (2H, m), 5.22 (1H d " 
J=9H 2 ), 6.48 (1H, d, J = 9Hz), 7.1-7.5 (8H, m) 
Mass (APCI)(e/z) : 519 (M*+l) 

PxtLpaiiLLum 62z2 



(3RS)-3-A m ino-l- ( azac y clo 0 ctan-l-y,)carbo n y, raclhyl . 2 3. 
» dih ^- 5 — pro P y,-9- m e lh y I -lH-l,4-ben Z odia Z e pin . 2 . onewas 
obtained in a similar manner to that of Preparation 59-6. 

IR (Nujol, cm' 1 ) : 3350, 3280, 1675, 1640 
'H-NMR (CDC, 3 ,tf): 1.22 (3H, d, J = 7 .0Hz), 1.34 (3H d 
* J = 6.6Hz), 1.3-1.9 (10H, m), 2.23 (2H, br, s), 2.35 (3H, s), 3.1-3.6 



15 



188 



WO 98/15535 

(5H, m), 3.77 (1H, d, J=15.2Hz), 4.36 (1H, s), 4.96 (1H, d, 
J=15.2Hz), 7.1-7.4 (3H. m) 

Mass (APCI)(e/ 2 ) : 385 (M*+l) 

5 Preparation Ag 1 

(3RS)-l-(Azacy C looctan-l-yl)carbonylmethyl-3. 

ben Z yloxycarbonyla m i„o-5-cyclopropyl-2,3-dihydro-9- m c,hy,-lH- 
M-benzodiazepin-2-one was obtained in a similar manner ,o tha, of 
10 Preparation 59-5. 

IR (Nujol, cm' 1 ) : 3370, 1705, 1660, 1640 
'H-NMR (CDC1 3 > 6) : 0.8-1.1 (4H,m), 1.2-1.9 (10H, m), 
2-0-2.2 (1H, m), 2.35 (3H, s), 3.3-3.5 (4H, m), 3.74 (1H, d 
« i-15.3H„. 5.02 (iH.d. J-,5.3H„. 5.0-5.2 (2H. m), 5.19 (1H d 
6.37 (1H, „. J= 9Hz), 7.2-7.4 (7H, m), 7.6-7.7 (1H, m) 
Mass (APCI)(c/z) : 517 (M*+l) 



20 



(3RS)-3-Amino-l-(azac y c]ooc, a n-]-yl)c ar bo n y| me ,hyl-5- 

cyc.op r opy,-2,3-dihydro-9-methyl-lH-l,4.be„z 0 diaze P i n -2-onewas 
obtained in a similar manner ,0 tha. of Preparation 59-6. 



25 IR fMi.;,*i 



'R (Nujol, cm" 1 ) : 3780, 3280, 1675, 1650 
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'H-NMR (CDC1 3 ,6): 0.8-1.1 (4H, m ), 1.2-1.9 (10H, m), 
1-9-2.2 (3H, m), 2.35 (3H, s), 3.2-3.6 (4H, m), 3.74 (1H, d, 
J=15.2Hz), 3.97 (1H, s), 5.04 (1H. d, J=15.2Hz), 7.1-7.4 (2H, m), 
7.4-7.5 (1H, m) 

5 Mass (APCI)(e/ 2 ) : 383 (M'+l) 

Preparation ^ 0- ^ 

(3RS)-l-(Azacyclooctan-l-yl) C arbonylmethy]-3- 
10 be n^loxycarbonylamino-2,3-dihydro-5-i S obu t yl-9-nie,h y l-l.H-l > 4. 
beModi.zepin-2.one was obtained in a similar manner «o that of 
Preparation 59-5. 



15 



IR (Nujol, cm" 1 ) : 3400, 1710, 1670, 1640 

'H-NMR (CDCI, , 6) : 0.98 (6H, d. J = 6.6Hz), 1.4-1.9 (10H, 
-»). 2.2-2.4 (1H, m), 2.36 (3H, s), 2.5-3.0 (2H, m), 3.3-3.5 (4H, m), 
3-8l(lH. d, J = 5.5Hz), 4.89 (1H, d, J = 15.5Hz), 5.0-5.2 (2M. m), 5.25 
(1H, d, 9Hz), 6.50 (1H, d, J = 9Hz). 7.1-7.5 (8H, m) 
Mass (APCI)(e/z) : 533 (M*+l) 

Preparation 6° ? 

(3RS)-3-Amino-l-(azacyclooctan-l-yl)carbonylmethyI-2.3- 
dihydr 0 -5-isobutyl-9-methyMH-l,4-benzodiaze P in-2-one was 
obtained in a similar manner to that of Preparation 59-6. 
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mp. 138. 1-140. 2"C 

IR (Nujol, cm" 1 ) : 3370, 3300, 1675, 1635 

'H-NMR (CDCI 3 , 6) : 0.98 (6H, d, J = 6.6Hz), 1.4-1.9 (10H, 
m), 2.1-2.3 (3H, m), 2.36 (3H, s) f 2.5-2.9 (2H, m), 3.3-3.5 (4H, m), 
3.81 (1H, d, J = 15.4Hz), 4.40 (1H, s), 4.89 (1H, d, J = 15.4Hz), 7.1-7.4 
(3H, m) 

Mass (APCI)(e/z) : 399 (M*+l) 



10 Preparation 7_£)-J 



(3RS)-l-(Azacyclooctan-l-yl)carbonylmethyl-3- 

benzyloxycarbony)amino-5-cyclohexyl-2,3-dihydro-9-me(hyl-lH-l,4 
bcnzodiazepin-2-one was obtained in a similar manner to that of 
15 Preparation 59-5. 



IR (Nujol, cm" ) : 3380, 1710, ] 670, 1645 

'H-NMR (CDCI 3 , 6) : 1.1-2.2 (20H, m), 2.35 (3H, s), 2.7- 
3-0 (1H, m), 3.2-3.6 (4H. m), 3.78 (1H, d, J=15.3Hz), 4.91 (1H, d 
20 J-15.3H7), 5.0-5.2 (2H, m), 5.21 (1H, d, J = 8.6Hz), 6.49 (1H, d, 
J = 8.6Hz), 7.1-7.5 (8H, m) 

Mass (APCI)(c/z) : 559 (M*+l) 

Prep ;l rntj 0n 7(^7 

25 



191 



WO 98/15535 

{A ^PvJP97/03483 

(3RS)-3-A m ino-l.(azacyc]ooc«an-l- yJ )carbonyl me , hyN5 . 
obtained in a similar manner to that of Preparation 59-6. 

5 mp. 174. 1-175. 6°C 

IR (Nujol, cm' 1 ) : 3350, 3280, 1670, 163S 
l H-NMR (CDCI 3 , 1.2-2.1 (20H..,. 2.35 (3H, B ). 2 7- 

2-9 dH, m) . 3.2-3.6 (4H, m) , 3.79 (1H. d. I., 5 .2H„. 4.69 (,"„ 
* *2 (lH,d.J-i5.2Hx). 7.1-7.4 (3H, m ) ' ■' 

10 Mass (APCI)(e/z) : 425 (M*+l) 

Prep:ir n |j^ n 7j 



N-[(3RS)-l-(Azacyclooctan-l- y l)carbon y l met hyl-2 3- 
15 dihydr °' 5 ' 9 - dimethyI - 2 --°- 4 --^-lH- M . bcnzodia2cpin .3. ylJ . N) 
(3- m e t hy,pheny,) urea was obuined in a similar manner to ,„„ Qf 
Preparation 32. 

mp. 253. 6-255. 4°C 
~ U IR (Nujol, cm' 1 ) : 3340, 1692, 1640 

'H-NMR (DMSO-d 6 , d) : 1.2-1.9 (10H, m), 2.23 (3H, s) 
(3H..). 2.41 (3H. ■ >. 2.9-3.6 (4H, m) . 4.07 (1H, d, M6H„, 4 99 

(1H.-.I-16H,). 5.70 dH.d.i.9.5H„. 6.7-6.8 (l rt . B) . 7 ,,. 7 . 6 (7H 
m), 9.26 (1H, s) 



25 



Mass (APCI)(e/z) : 506 (M'+l) 
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Preparation 77-1 



(3RS)-3-Benzyloxycarbonylamino-l- 
5 cyclooctylcarbonylmethyl-2,3-dihydro-5,9-dimethyl-lH-l,4- 

benzodiazepin-2-one was obtained in a similar manner to that of 
Preparation 54-1 . 



IR (Neat, cm" 1 ) : 3400, 1730, 1690, 1670 

'H-NMR (CDCI.,,5) : 1.3-2.0 (14H, m), 2.33 (3H, s), 2.61 (3H, 
s), 2.4-2.6 (1H, m), 3.75 (1H, d, J = 17Hz), 5.10 (1H, d, J=17Hz), 
5.0-5.2 (2H. m), 5.24 (1H, m), 6.48 (1H, d, J=8. 7Hz), 7.1-7.5 (8H, 
m) 

Mass (APCI)(e/z) : 490 (M' + l) 



Preparati on 7?-? 



(3RS)-3-Amino-l-cyclooctylcarbonylmethyl-2,3-dihydro-5,9- 
dimethyl-lH-l,4-benzodiazepin-2-one was obtained in a similar 
manner to that of Preparation 59-6. 



IR (Neat, cm* 1 ) : 3400, 3300, 1725, 1690, 1660 

'H-NMR (CDCl ; „c5) : 1.3-2.0 (14H, m), 2.16 (2H, s), 2.33 (3H, 

s), 2.4-2.6 (1H, m), 2.60 (3H, s), 3.74 (1H, d, J = 17Hz), 4.39 (1H, m), 

5.12 (1H. d, J = 17Hz), 7.1-7.5 (3H, m) 
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Mass (APCI)(e/z) : 356 (M + +l) 
Preparation 73-1 

(3RS)-3-BenzyloxycarbonyIamino-l- 

cyclohexylcarbonylmethyl-2,3-dihydro-5-isobutyl-9-methyl-lH-l,4- 
benzodiazepin-2-one was obtained in a similar manner to that of 
Preparation 59-3. 

IR (Nujol, cm" 1 ) : 3300, 1710, 1665 

'H-NMR (CDC1„S) : 0.97 (6H, d, J = 6.6Hz), 1.1-2.0 (10H, m), 
2.1-2.3 (2H, m), 2.31 (3H, s), 2.5-3.0 (2H, m), 3.90 (1H, d, 
J=17.3Hz), 4.83 (1H, d, J = 17.3Hz), 5.0-5.2 (2H, m), 5.23 (1H, d, 
J = 8.7Hz), 6.46 (1H, d, J = 8.5Hz), 7.1-7.5 (8H, m) 

Mass (APCI)(e/z) : 504 (VT+1) 

Prep.ir.ition 73--> 

(3 RS)-3- Amino- 1 -eye lohexylcarbo nylmethy 1-2,3 -dihydro-5- 
isobutyI-9-methyl-lH-l,4-benzodiazcpin-2-one was obtained in a 
similar manner to that of Preparation 59-6. 

IR (Neat, cm" 1 ) : 3380, 3320, 1720, 1680, 1620 
'H-NMR (CDClj.d) : 0.98 (6H, d, J = 6.6Hz), 1.1-2.0 (10H, m), 
2.0-2.4 (4H, m), 2.31 (3H, s), 2.5-2.9 (2H, m), 3.90 (1H, d, J = 17Hz), 
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3.38 (1H, m), 4.83 (1H. d, J=17Hz), 7.1-7.4 (3H, m) 
Mass (APCI)(e/z) : 370 (M'+l) 

Prepnrnti on 74.] 

5 

(3RS)-l-Cyelohexylcarbonylmethyl-3-[N-t-butoxycarbonyl- 
(S)-phenylalanyl]amino-5-ethyl-9-mcthyl-2,3-dihydro-lH-l,4- 
bcnzodiazepin-2-one was obtained by reacting (3RS)-1- 

cyclohexylcarbonylmethyl-3-amino-5-ethyl-9-methyl-2,3-dihydro- 
10 lH-],4-benzodiazepin-2-onc with N-t-butoxycarbonyl-(S)- 

phenylalanine in a similar manner to that of Preparation 59-5. 

'H-NMR (CDCI 3 ,<5): 1.15-1.35 (9H, m), 1.37 (9H, s), 1.6-1.85 
(4H, m), 1.85-2.0 (1H, m), 2.2-2.4 (1H, m), 2.34 (3H, s),2.85-3.1 
15 (2H, m), 3.14-3.29 (1H, m), 3.75 (1H, d, J = 17.2Hz), 4.50 (1H, br, s), 
4-94 (1H, br, d), 5.06 (1H, d, J=17.2Hz), 5.39-5.46 (1H, m). 7.19-7.5 
(8H. m), 7.61 (1H. br, d) 

APCI-MS (m/z) = 589 (M* +1) 

20 Prepnrntjr, n 74.7 

A mixture of (3RS)-l-cyclohcxylcarbonylmethyl-3-f N-t- 
butoxy-carbonyl-(S)-phenylalanyl]amino-5-ethy]-9-methyl-2,3- 
dihydro-lH-l,4-benzodiazepin-2-onc (47.70g, 81.02mmol) and 4N- 
25 solution of hydrogen chloride in ethyl acetate (800ml) was stirred for 
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0.5 hour under cooling in an ice-bath and stirred for 3 hours at 
ambient temperature. After removal of hydrogen chloride as 
completely as possible by babbling of nitrogen gas, the solution was 
washed with a dilute aqueous solution of sodium bicarbonate twice 
5 and with water. After drying over magnesium sulfate, the solvent 
was evaporated in vacuo to give an oily mixture of diastereoisomers 
(35.51g), which was separated by medium pressure liquid 
chromatography on silica gel eluting with a mixture of chloroform and 
methanol (20:1). The fractions containing the following A-isomer 
10 and B-isomer were collected and evaporated in vacuo to afford 

amorphous masses of pure A-isomer (11.81g) and B-isomer (14.30g) 
respectively. 

A-isomer: (3R)-l-cyclohexylcarbonylmcthyl-3-[(S)- 
15 Phenylalanyl]amino-5-ethyl-9-me.hyl-2,3-dihydro-lH-l,4- 
benzodiazepin-2-onc 



'H-NMR (CDCI 3 .d): 1.05-1.45 (5H, m), 1,28 (3H, t, J = 7.4Hz), 
1-60 (2H, s), 1.6-2.0 (5H, m), 2.25-2.43 (1H, m), 2.35 (3H, s), 
2.60 (1H, dd, J=10.5Hz, J = 13.7Hz), 2.93 (2H, q, J = 7 .4Hz), 3.34 (1H, 
dd, J=3.5Hz, J=13.7Hz), 3.66 (1H, dd, J = 3.5Hz, J=10.5Hz), 3.75 (1 H , 
d, J=17.1Hz), 5.08 (1H, d, J = 17.1Hz), 5.48 (1H, d, J = 8.5Hz), 7.15- 
7 45 (8H, m), 8.77 (1H, d, J = 8.5Hz) 
APCI-MS (m/z) = 489 (iVT +1) 



196 



WO 98/15535 




97/03483 



B- isomer: (3S)-l-cyclohexylcarbonylmethyl-3-[(S) 
phcnylalanyl)amino-5-cthyl-9-methyl-2,3-dihydro-lH-l,4- 
benzodiazepin-2-one 



5 l H-N MR (CDCI 3 ,<5): 1.05-1.45 (5H, m), 1,28 (3H, t, J = 7.4Hz), 

1.63 (2H, s), 1.6-2.0 (5H, m), 2.25-2.43 (1H, m), 2.34 (3H, s), 
2.70 (1H, dd, J=10.5Hz, J=13.7Hz), 2.94 (2H, q, J = 7.4Hz), 3.31 (1H, 
dd, J = 3.8Hz, J=10.1Hz), 3.64 (1H, dd, J = 3.8Hz, J = 10.1Hz), 3.74 (1H, 
d, J=17.1Hz), 5.06 (1H, d, J = 17.1Hz), 5.46 (1H, d, J = 8.5Hz), 7.15- 
10 7.45 (8H, m), 8.73 (1H, d, J = 8.5Hz) 
APCI-MS (m/z) = 489 (M* +1) 



Preparation 74-3(1) 



15 A mixture of (3S)-1 -cyclohexy)carbony]methyl-3-[(S)- 

phenyialanyl]-amino-5-ethyl-9-methyl-2 ; 3-dihydro-lH-l ,4- 
bcnzodiazepin -2-one (14.30g) and phenyl iso thiocyanate (4.35g) in 
methylene chloride (250ml) was heated under stirring with vaporizing 
spontaneously. This vaporizing procedure was repeated three times. 

20 The resultant reaction mixture was evaporated in vacuo to remove 
methylene chloride completely. To the oil obtained above was 
added t rifluoroacet ic acid (200ml) and the mixture was heated under 
stirring at 50°C Tor 20 minutes. The mixture was evaporated in 
vacuo. The resultant residue was subjected to column 

25 chromatography on silica gel eluting with a mixture of chloroform and 
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methanol (20:2). The fractions containing the desired product were 
combined and evaporated in vacuo to give an oily product, which was 
disso.ved in cthy, acetate and washed with a di.uted aqueous sodium 
bicarbonate. After drying over magnesium sulfate, the organic 
5 extract was concentrated in vacuo to afford (3S)-3-amino-l - 

cyclohexylcarbo n ylmethyl.5-e,hyl-9-me«hyl-2,3-dihydro-lH-l,4- 
benzodiazepin-2-one (6 .30 e . 63.1%) as an amorphous mass. 

'H-NMR(CDC, 3 ,<5): 1.05-1.4 ■ (5H, a,,. 1.26 (3H. t. J-7 1H*) 
<° 1-55-1.95 (5H, m), 2.25-2.45 (1H, m), 2.32 ( 3H. s), 2.90 (2H, q 

'-7.1H.). 2.96 (2H, br, s), 3.75 (,„. d, J = 17 .lHz), 4.46 (1H , s), 5.07 
(1H, d, J=17.1Hz), 7.15-7.4 (3H, m) 
APCI-MS (m/z) = 342 (IvT +1) 
r«]"- 2 -- 6.59° (C=1.41, CHOI,) 



15 



20 



(3R)-3-Amino-]-cyclohexylcarbonylme,hyl-5-e«hyl-9-methyl- 
2,3-dihydro-l H -l,4-ben 7 ,,diazepin-2-one was obtained in a similar 
manner to that of Preparation 74-3(1). 



'H-NMR (CDClg ,6): 1.05-1.4(5H, m), 1.26 (3H, t, J = 7 1 Hz) 
» ^-55-1.95 (5H, m), 2.25-2.45 (,H, m), 2.32 (3H, „. 2.90 (2H, q 

J-7-1H*). 3.47 (2H.br, s), 3.75 (1H, d, J = 17.1Hz), 4.48 (1H, s), 5.07 
(1H, d, J=17.1Hz), 7.15-7.4 (3H, m) 
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APCI-MS (m/z):342 (M + + 1) 
[or] D = 5.78° (C=1.21, CHCI 3 ) 



5 

To a solution of (3RS)-3-amino-l-[3-azabicyclof3.2.2]non-3- 
yl)c a rbonylmethy]]-2,3-dihydro-5-isopropyl-lH-l,4-ben Z odiazepin- 
2-one (0.200g) in dry methylene chloride (10ml) was added dropwise 
a solution of 3 -mcthoxyphenyl isocyanale (0.086g) in dry methylene 
10 chloride (5ml) at 5~10°C in an ice-bath. The mixture was allowed 
to warm to room temperature and stirred overnight. 

The reaction mixture was washed with a saturated aqueous 
sodium hydrogen carbonate (10ml) and a brine (10ml). The organic 
layer was dried over anhydrous magnesium sulfate and evaporated in 
15 vacuo. The residue was subjected by column chromatography on 
silica gel with a mixture of chloroform and methanol (10:1) as an 
eluent to afford N-[(3RS)- 1 -(3-azabicyclo[3.2.2]non-3- 
yl)carbonylmethyl-2,3-dihydro-5-isopropyl-2-oxo-lH-1 > 4- 
bcnzodiazepin-3-ylj-N'-(3-methoxyphenyI)urea (0.270g). 



20 



mp : 139-142°C 

IR(KBr) : 3350, 2933, 2864, 1659, 1601, 1548, 1492, 1428, 
1201, 762cnV' 

'H-NMR (CDCl, ,6) : 1.02 (3H, d, J = 7.2Hz), 1.29 (3H, d, 
25 J = 7.2Hz), 1.55-1.80 (8H. m), 2.02-2.10 (2H, m), 3.15-3.24 (1H, m), 
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5 - 50 ' 1H '^^H z) ,, 35(1H , d , J=8 , H2)68MiHd ■ 

'■""^•"«.*), W ,, !(1 H,„,,„ (1H , U ' 
7-57 (1H, d, J = 7.2Hz) 

5 Mass : m/e=532 (NT + 1) 



Exnmpl f 1^24 



The fcllowf . f comp „„„ d ^^^^ ^ a sMaf 
«> that of Example 1(1). 

N-[(3RS,.I.(,. m Hc y c lo[ 3. 2 . 2Joo „.3. yI)carbonylme|hyi _ 

2 ' 3 - dil """°-5-i»op,o pyl -2.„x„.,H-,,4-b en2 „ dia21:pi „.3. y|] _ 
N , -(3-methyhhiophenyI)urea 

15 

m P : 134-135°C 

IR(KBr) 293,. ,«„, IS41i 

'"-"MRCCDC.o-o.,, ( ,„. d . ,.,.,„„ , 129(3H d 

= 2 - „„., 10(2H , m) ,, 4I(3H10 

•»<'«-)■ »-«-3..4(4H.-, 4 . 4I „ hj 

'"••OH.,. 5.4« (1 „, „. , 85 ., 3 , ? 3 ' ' 

UH, ,. J. 7 . 2Ih) . 7 .55 (1H ,,, ^ , 2H2) 
Mass : m/e=548 (M* + 1) 

25 Ey *™rlf 
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The following compound was prepared in a similar manner to 
that of Example 1(1). 

N-[(3RS)-1 -(3-azabicyclo[3.2.2]non-3-yl)carbonyImethyl- 
2,3-dihydro-5-isopropyl-2-oxo-l H-M-bcnzodiazepinO-ylj- 
N'-phenylurea 

mp : 132-135°C 

IR(KBr) : 3362, 2932, 1657, 1598, 1546, 1496, 1449, 1201, 

756cm* 1 

'H-NMR (CDCU,d) : 0.99 (3H, d, J = 6.8Hz), 1.28 (3H, d, 
J = 6.8Hz), 1.50-1.90 (SH, m), 1.90-2.10 (2H, m), 3.10-3.20 (1H, m), 
3.13-3.75 (4H, m), 4.43 (1H, d, J = 16.0Hz) ? 4.76 (1H, d, J=16.0Hz), 
5.48 (1H, d, J = 8.0Hz), 6.90-7.53 (11H, m) 

Mass : m/e = 502 (M r + 1) 

Example 1(4) 

The following compound was prepared in a similar manner to 
that of Example 1(1). 

N-[(3RS)- l-(3-azabicyclo [3.2.2] non-3-y l)carbonylmethy I- 
2,3 -dihydro-5-iso propyl -2 -oxo- 1 H- 1 ,4-benzodiazepin-3-yI]- 
N'-cyclohexylurea 
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10 



mp : 138-140°C 

IR(KBr) : 3373, 2930, 2861, 1658, 1546, 1451, 1201, 
762 cm"' 

'H-NMR (CDC! 3 , tf) : 0.98 (3H, d, J=6.8Hz), 1.00-1.20 (6H, 
m), 1.28 (3H, d, J = 6.8Hz), 1.40-2.10 (14H, m), 3.10-3.20 (1H, m ), 
3.40-3.84 (2H, in), 4.37 (1H, d, J = 16.4Hz), 4.54 (1H, d, J = 7.2Hz), 
4.86 (1H, d, J-16.4Hz). 5.40 (1H, d, J=7.6Hz), 6.17 (!H,d, J = 7.6Hz), 
7.20-7.60 (4H, m) 

Mass : m/e=508 (M* + 1) 

Example ? 



To a solution of (3RS)-l-(2-acelylthiophen-3-yl)methyl-3- 
15 3mino-2 > 3-dih y ro-5-isporopyl-lH-l,4-benzodiazepin-2-one (0.230g) 
in dry tetrahydrofuran (20ml) was added dropwi.se a solution of 3- 
methylphenyl isocyanate (0.095g) in dry tetrahydrofuran (5ml) at 5~ 
10-C in an ice-bath for 10 minutes. The mixture was allowed to 
warm to room temperature and stirred at ambient temperature for 3 
20 hours. The resultant mixture was concentrated in vacuo and the' 
residue was subjected by column chromatography on silica gel with a 
mixture of chloroform and ethyl acetate (10:1). The fractions 
containing the desired compound were combined and evaporated in 
vacuo to afford N-[(3RS)-l-(2-acetylthio P hen-3-y|)me.hyl-2,3- 
25 dihydro-5-isopro P yl-2-oxo-lH-L4-bcnzodiazepin-3-yl]-N'-(3- 
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10 



meihylpheny])urea (0.210g). 



mp : 219-221°C (dec.) 

IR(KBr) : 3324, 2968, 2926, 1661, 1649, 1559, 1491, 1415 
1381, 1247, 1165, 774, 692cm ' 

'H-NMR (CDC, 3 ,tf) : 0.89 (3H, d, J = 6 .8H 2 ), 1. 29 (3H d 
i-6.8Hz). 2.26(3H, s), 2.49(3H, s), 3.10-3.20 (1H, m), 5.32(1H d 
J=17.2Hz), 5.50 (1H, d, l=8.0Hz), 5.68 (1H, d, J= l 7 .2H Z ), 6.80-7 55 
(12H, m) 

Mass : m/ e =489 (M* + 1) 
Examplf i 



To a suspension of sodium hydride (0.()30g of a 65% 
« ^Pcrsion in m inc r a. oil) i„ d ry N.N-dimethy,formamide (5m,) was 

added gra dua„y N- f( 3RS ) -2,3-dihydro-5-isop r opy I -2-oxo-lH-l,4- 
nen Z odia 2 cpi„-3-yl]-N--(3- m e t hylphcnyl)urea (0.250g) a, 5~ 10 "C 
- an ice-bath for 30 m ,nu,es. The mixture was stirred at ^ 
temperature for 1 hour and thcn at room temperature for 2 hours. 
20 To the above mtxture was added dropwise a solution of N- 

bro m ome,hy I carhony,-3-a Z ahicyc,o [ 3.2.2]nonan C ( 0.200 g ) in dry N 
N-dimethylformamide (5m,) for 10 minutes and stirred a, ambient 
temperature overnight. Thc reaction mixture was concentrated in 
vacuo and the residue was taken up with ethy, acetate (100 ml) and a 
» -urated aqueous sodium hydrogen carbonate (50m,). The organic 
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layer was separated, washed with a brine (50ml), dried over 
anhydrous magnesium sulfate and evaporated in vacuo to give a crude 
product. The product was purified by column chromatography on 
silica gel with a mixture of chloroform and ethyl acetate (10:1) as an 
5 eluent. The fractions containing the desired compound were 
combined and evaporated in vacuo to afford N-[(3RS)-l-(3- 
azabicyclo[3 . 2.2] non -3 -yl)car bony Ime thy 1-2,3 -dihydro-5-iso pro pyl- 
2-oxo- 1H - 1 .4-benzodiazepin-3-yl]-N '-(3 -met hyl phenyl) urea 
(0.160g). 



mp : 123-126°C 

IR(KBr) : 3364, 2929, 2862, 1660, 1616, 1554, 1451, 
1201cm- 1 

1 H - N M R (CDC1 3 ,£) : 0.99 (3H, d, J = 7.2Hz), 1.29 (3H, d, 
15 J = 7.2Hz), 1.50-1.80 (8H, m), 2.00-2.10 (2H, m), 2.28 (3H, s), 3.10- 
3.22 (1H, m), 3.42-3.82 (4H, m) ; 4.42 (1H, d, J = 17.2Hz), 4.87 (1H, d, 
J = 17.2Hz), 5.47 (1H, d, J = 8.0Hz), 6.72 (1H, d, J = 8.4Hz), 6.81 (1H, d, 
J = 7.4Hz), 7.07-7.56 (8H, m) 



20 

Example 4 

To a solution of (3RS)-3-amino-l-(3-azabicyclo[3.2.2]non-3- 
yl)carbonylmethyl-2,3-dihydro-5-isopropyl-lH-l,4-benzodiazepin-2- 
25 one (0.165g) in N, N-dimethylformamide (5ml) was added gradually 



10 



Mass : m/e=516 (M + + 1) 
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4-nitrophenyl N-(3-acetylphenyl)carbonate (0.155g) and then 
dropwise triethyiamimc (0.087g) at 5— 10°C in an ice-bath and the 
mixture was stirred at ambient temperature overnight. The resultant 
mixture was concentrated in vacuo. The residue was taken up with 
ethyl acetate (100ml) and a saturated aqueous sodium hydrogen 
carbonate (50ml) and washed with a brine (50ml). Dryness over 
anhydrous magnesium sulfate and evaporation gave a crude product. 
The crude product was purified by column chromatography on silica 
gel with a mixture of chloroform and methanol (50:1) as an eluent to 
afford N-[(3RS)-l-(3-azabicyclo[3.2.2]non-3-yl)carbonylrnelhyI-2,3- 
dihydro-5-isopropyl-2-oxo- 1 H- 1 ,4-bcnzodiazepin-3-y]]-N '-(3 - 
acetylphenyl)urea (0.190g). 

mp : 138-140°C 

IR(KBr) : 3363, 2933, 2865, 1682, 1661, 1550, 1488, 1217, 
1202cm 1 

l H-NMR (CDC1 3 ,<5) : 0.99 (3H, d, J=7.2Hz), 1.29 (3H, d, 
J = 7.2Hz), 1.56-1.80 (8H, m), 2.00-2.16 (2H, m), 2.49 (3H, s ), 
3.14-3.22 (1H, m), 3.44-3.84 (4H, m), 4.49 (1H, d, J=16.0Hz), 4.98 
(1H, d, J=16.0Hz), 5.51 (1H, d, J = 7.6Hz), 7.10-7.64 (9H, m), 7.93 
(1H, s) 

Mass : m/e=534 (M + + 1) 
Example g 
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To a solution of (3RS)-3-amino-l-(3-a Z abicyclo[3.2.2jnon-3- 

yl)carbonyl me ,hyl.2,3-dihydro-5-i SO propyl-lH-l ) 4-benzodiazepin-2- 
one (0.170g) in dry tetrahydrofuran was added gradually 4- 

nitrophenyl N-[3-(.e,razol-5-y|)phenyl]carbama«e (0.152g) and then 
5 dropwise a solution of trie,hylami m e (0.090g) in tetrahydrofuran 
(5ml) a, room temperature. The mixture was stirred at ambient 
temperature overnight. The mixture was concentrated in vacuo and 
«he residue was subjected by column chromatography on silica gel 
-ith a mixture of chloroform and methanol (100:1) as an eluent to 

10 aff -dN- ( (3RS)-l-(3-azabicyc,o [ 3.2.2 ] non-3-vl)carbonyIme,hyl-2 ) 3- 
dihydro-5-iso P ropy|-2-oxo-1H.l,4-bcnzodiazcpin-3-y|]-N'.[3- 
(tetrazol-5-yI) p henyl]urea (0.150g). 



15 



mp : 220"C (dec.) 

IR(KBr) : 3347, 2933, 2866, 1655, 1584, 1452, 1273, 1204, 
758cm' 1 

'H-NMR (DMSO-d 6 ,<5) : 0.91 (3H. d, J = 7.2Hz), 1.29 (3H, d, 
J = 7.2Hz), 1.40-1.80 (8H, m), 1.90-2.10 (2H, m), 3.20-3.30 ( 1H, m), 
3.30-3.80 (4H, m ), 4.64 (1H, d, J=16.8Hz ), 4.93 (1H, d, 
20 J=16.8Hz), 5.17 (1H, d, J =8 .4Hz), 7.28-7.60 (9H, m), 7.99 (1H, s) 
9.14 (lH,s) 

Mass : m/e = 558 (M* + 1) 
Example ^(]) 

25 
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To a suspension of sodium hydride (<).027g of a 64% 
dispersion in mineral oil) in N, N-dimethylformamide (3ml) was added 
gradually N- [(3RS)-2,3-dihydro-5-(2-met hy lpropyl)-2-oxo- 1 H- 1 ,4- 
benzodiazepin-S-yij-N'^S-methylphenyl) urea (0.200g) at ambient 
temperature and the mixture was stirred for 1 hour under the same 
conditions. To the mixture was added sodium iodide (0.107g) and 
followed dropwise a solution of 2-chloromethyl-3-methylpridine 
(0.093g) in N, N-dimethylformamide (2ml) at the same temperature. 
The resultant mixture was concentrated in vacuo and the residue was 
taken up with ethyl acetate and water. The aqueous layer was 
extracted with another ethyl acetate. The combined organic layer 
was dried over sodium sulfate, filtered and concentrated in vacuo to 
give a crude compound. The crude compound was recrystallized 
with isopropyl ether and chloroform to give N- [(3RS)-2 7 3-dihydro- 
5-(2-methylpropyl)-l-(3-methylpyridin-2-yl)mcthyl-2-oxo-lH-l,4- 
benzodiazcpin-3-yI]-N *-(3-methylphenyl)urea (0.23g) as a colorless 
powder. 

mp : 185-187°C 

IR(KBr) : 2956, 1695, 1649, 1614, 1564, 1492, 1447, 1384, 
1214, 778cm ! 

l H-NMR (DMSO-d ft? <!> ) : 0.79 (3H, d, J = 8Hz), 0.87 (3H, d, 
J = 8Hz) ; 1.82-1.88 (1H, m), 2.24 (3H, s), 2.35 (3H, s), 2.46 (1H, dd, 
J = 16Hz ; J=16Hz), 2. 86 (1H, dd, J = 8Hz ? J=16Hz), 5.15 (2H, q, 
J = 18Hz), 5.20 (1H, s), 6.73 (1H, d, J = 8Hz), 7.10-7.57 (9H, m), 7.74 
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(1H, d, J = 8Hz), 8.23 (1H, d, J = 8Hz), 8.87 (1H, s) 
Mass : m/e=469 (M + + 1) 

Example f>Q\ 

The following compound was prepared in a similar manner to 
that of Example 3. 

N-[(3RS)-2,3-dihydro-5-(2-methy]propyI)-l-(3- 
•azabicycio[3.2.2]non-3-yl)methyl-2-oxo-lH-l,4- 
benzodiazepin-3-yl)-N , -(3-methylphenyl) urea 

mp : 95-100°C 

IR(KBr) : 2932, 1653, 1558, 1456, 1204, 774cm 1 
"H-NMR (CDC\ 31 6) : 0.78 (3H, d, J = 8Hz), 0.88 (3H, d, 
J = 8Hz), 1.57-1.88 (8H, m), 2.08 (3H, br), 2.78 (3H f s), 2.50 (1H, dd f 
J=16Hz, J = 16Hz), 2.88 (1H, dd ; J = 8Hz, J=16Hz), 3.48-3.85 (4H S m), 
4.20 (1H, d, J = 18Hz), 5.00 (1H, d, J=18Hz), 5.48 (1H, u\ J = 8Hz), 
6.69-7.55 (10H, m) 

Mass : m/e=530 (M* + 1) 

Example ^1) 

The following compound was prepared in a similar manner to 
thai of Example 3. 
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N-[(3RS)-2,3-dihydro-5-(2-methylpropyl)-l-(2- 
methy!carbonyllhiophen-3-yl)methy!-2-oxo-l,4. 
benzodiazcpin-3-ylJ-N'-(3-methylphenyl)urea 

mp : 215-218°C 

IR(KBr) : 3347, 2954, 1664, 1646, 1561, 1490, 1448, 1415, 
1384, 1310, 1216, 1165, 772cm' 

•H-NMR (DMSO-d 6 ,<5) : 0.70 (3H, d, J=8Hz), 0.80 (3H, d, 
J = «Hz), 1.70-1.80 (1H, m). 2.18 (3H, s), 2.40 (3H, s), 2.50 (1H, dd, 
J=16Hz, J=16Hz), 2.78 (1H, dd, J = 8Hz, J = 16Hz), 5.10 (1H, d, 
J = 18Hz), 5.16 (1H. d, J = 8Hz), 5.40 (1H, d, J=16Hz), 6.68 (1H, d, 
J = 8Hz), 6.85 (1H, d, J = 8Hz), 7.03-7.13 (3H, m), 7.23-7.33 (3H, m ), 
7-49 (1H, ,, j = 8Hz), 7.71 (1H, d, J = 10Hz), 7.78 (1H, d. J = 6Hz), 8.81 
(1H, s) 

Mass : m/e = 502 (M* + 1) 
Exnmplf 7 

The following compound was prepared in a similar manner to 
that of Example 4. 

N-[(3RS)-l-(3-azabicyclo[3.2.2]non-3-yl)carbonylmethyl- 

2,3-dihydro-5-(2-methylpropyl)-2-oxo-lH-l,4- 

benzodiazepin-3-yl]-N'-(3-tetrazolyphenyl)urea 
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76lcm l 



m P = 212-215°C 

«(»'): 33M. M3 ,. ,«,. 14J2 . 13M . 121Ji , 



H.K MR(DMSO . di , tf):0 74 (3Hd 

* ^H 2) ,, 20 ., 82 (SH , ra) 2 fl2 « ■ ' 

- OH, , 9J(IHi4di 

(ih, d, J=18Hz) 4 gs mu i r 

" '-«.). 7 27-7 79 ^ 5 " 18 (1H " d » 

7 7 79 (8H ' m >* 8.05 (1H, S ), 9 . 22(1H> s) 

Mass : m/e = 584 (M* + i) 



20 



25 



Exnmp| r ftfj^ 



N -((3RS)-2,3-dihydro-5- me .hvJ 1 n 

raeIh yl-l-(3- m ethy]pyrjdin-2- 

• Vl >-^'-2.„,o.,H. M . ben20dii2epm 3 y|j ^ 
m e«hy|phenyJ)urea 

m P : 225-229°C 

'H-NMR (DMSO-d ft 6 ) • 1 s« nu , 

" } - 158 (3H ' d ' J =8Hz), 2.26 (3H, s), 
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4.27 (IH, d, J = 16Hz), 4.60 (1H, d, J=16Hz), 5.33 (1H, q, J = 8Hz), 
6.76 ( 1H, s ), 6.78 ( 1H, d, J=8Hz ), 6.99-7.26 (13H, m ), 9.01 (1H, 
s) 

Mass : m/c = 427 (M* ) 
Example 8(7) 

The following compound was prepared in a similar manner to 
that of Example 3. 

N-[(3RS)-l-(3-azabicyclo[3.2.2]non-3-yl)earbonylmethyl- 

2.3-dihydro-5-methyl-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'- 

(3-mcthylphenyl)urea 

mp : 150-153°C 

IR(KBr) : 3343, 2931, 1959, 1675, 1554, 1206, 1 167cm ' 
'H-NMR (DMSO-d 6 ,(5) : 1.03 (2H, d, J = 6Hz), 1.50-1.70 
(8H,m), 1.98 (1H, br), 2.04 (IH, br), 2.23 (3H, s), 2.40 (3H, s), 3.48 
(1H, br), 3.58-3.69 (2H, m), 4.65 (1H. d, J = 16Hz), 4.90 (1H, d, 
J = 16Hz), 5.10 (1H, d, J = 8Hz), 6.72 (1H, J = 8Hz), 7.07-7.18 (3H, m), 
7.31-7.38 (2H, m), 7.60 (1H, t, J = 8Hz), 7.78 (1H, d, J = 8Hz), 8.90 
(IH, s) 

Mass : m/e = 487 (M* + 1) 
Example 8(3) 
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The following compound was prepared in a similar manner to 
that of Example 3. 

N-l(3RS)-l-(2-acetylthiophen-3-yl)methyl-2 T 3-dihydro-5- 
methyl-2-oxo-lH - l,4-benzodiazcpin-3-yl]-N'-(3- 
mcthylphenyl)urea 

mp : 215-219°C 

IR(KBr) : 3307, 1676, 1554, 1491, 1449, 1415, 1382, 131 1, 
1217, 1165, 770cm 1 

1 H - N M R (DMSO-d ft ,c5) : 2.23 (3H, s), 2.44 (3H, s), 5.18 (1H, 
d, J = 8Hz), 5.30 (1H, d, J=16Hz), 5.41 (1H, d, J=16Hz), 6.72-6.76 
(2H, m), 7.08-7.37 (9H, m), 7.56 (1H, t, J = 8Hz), 7.79 (1H, d, J = 8Hz), 
7.83 (1H, d, J = 6Hz), 8.91 (1H, s) 

Mass : m/e = 461 (NT + 1) 

Exampk 9(1) 

The following compound was prepared in a similar manner to 
that of Example 6(1). 

N-[(3RS)-2 s 3-dihydro-5-(3-mcthylbutyl)-l-(3-mcthylpyridin- 

2-yl)methyl-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 

methylphenyl)urea 
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mp : 151-154°C 



IR(KBr) : 2955, 1644, 1612, 1555, 1492, 1384, 1308, 1206, 
H65, 778, 692cm-' 

5 'H-NMR (DMSO-d 0 ,cS) : 0.74 (3H, q , J =8H2 ), 0.81 (3H, d 

'-■H,).1., 7 .1.S0 (3H, B) , 2.17 (3H, s), 2.45-2.76 (2H, 3.33 (3H 
-)■ 4-92 (1H, d , J-16H.). 5.05 (1H, d, J = 18H 2 ), 5.12 (1H, d, J = l6Hz) 
5-20 (1H, d, J =I8H2 ), 6.67 (1H, d, J = 8Hz), 7.02-7.27 (5H, m ) 
7.46-7.51 (2H. m), 7.66 (1H, d, J= 8H 2 ), 7.71 (1 „, d , J=8Hz) , 8>11 
10 (1H, d, J=6H 2 ). 8.83 (1H. d, J = 16H 2 ) 
Mass : m/e = 484 (M* + 1) 

Exnmp1 r op) 



15 



20 



25 



The foMowing compound was prepared in a simi,ar manner to 
that of Example 6(3). 

N-[(3RS).l.(2-acetylthioph e n-3-yI)methy]-2,3-dihydro-5-(3- 

met MbutyI)-2-oxo-lH-l,4.benzodiazepin.3-y|].N'.(3- 
mcthylphcnyj)urea 

mp : 190-195°C 

IR(KBr) 3329, 2955, ,645, .5 51 , ,492, ,413, 1383. 1215, 
1165, 774cm-' 

'H-NMR (CDCI„tf): o.80 (3H, ,, J =8Hz ), 0.85 (3H, d, 
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^ ^0-1-54 ( 3H, m))1 . 68(2 H iS)>2 . 27(3H s) 

™ (2H, d , J=10 H 2)> 5.34 (1H.-.J.1.H,,. 5.52 (1H. " 
5-65 (1H, d. J-lSHz), 6.80-7.56 (10, m ) 
Mass : m/e=517 (M* + 1) 

Example 2J1 



The fo„o„i ng compou „ d waJ prepareJ . n a s . mjiar ^ ^ 

Eiamnlo i 



that of Example 3. 



10 



N -[(3RS)-l- ( 3- aZ abi C vcior3 ■> 0] non , n t 

-v ioi j... ^Jnon-3-yl)carbonylmethyl- 

2,3.d i h y dro-5-eth y ,.2-oxo-,H-l,4- ben2oUiazepin . 3 . yI] . N> _ 

(3-mcthylphenyl)urca 

15 m P : 115-120°C 

'R(KBr) : 3358, 2963 2932 ?xaa ucr , 

' 2 " 2 ' 2866 " ,659 > 1630, 1569, 1489 
145 L 1265, 1214, 1204, 1016cm" 

lH - KM MCDCl Jftf):1 . 14( 3 HtliJ 

J -7.2Hz), 6.66 (in, s), 6.80-7.60 (9H, m) 
EjuimLU_j, 



25 



f.i..w.. g „ mpou „ d „, „ . simi)ar miMcr 
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that of Example 2. 

N-[(3RS)-l-(3-azabicyclo[3.2.2]non-3-yl)carbonylmethyl-5- 
butyl-2,3-dihydro-2-oxo-lH-l,4-benzodiazepin-3-yl]-N , -(3- 
methylphenyl)urea 

mp : 121-123°C 

IR(KBr) : 3348, 2931, 2864, 1659, 1599, 1555, 1490, 1451, 
1202, 774cm-' 

l H-NMR (CDC1 3 ,<5) : 0.85 (3H, t, J = 7.6Hz), 1.29 (2H, q, 
J = 7.2Hz), 1.40-1.80 (10H, m), 2.00-2.10 (2H, m), 2.27 (3H, s), 
2.72-2.88 (2H, m), 3.44-3.80 (4H, m), 4.39 (1H, d, J = 16.4Hz), 4.91 
(1H, d, J = 16.4Hz), 5.49 (1H, d, J = 7.2Hz), 6.80-7.57 (10H, m) 

Mass : m/e=530 (M + + 1) 

Example 1 2(1 ) 

The following compound was prepared in a similar manner to 
that of Example 1(1). 

N-[(3RS)-l-(3-azabicyclo[3.2.2Jnon-3-yl)carbonyimethyl-5- 
cyclohexylrncthyl-2,3-dihydro-2-oxo- 1 H- 1 ,4-benzodiazepin- 
3-yl]-N'-(3-methylphenyl)urea 

mp : 164-166°C 
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IR(KBr) : 2916, 2846, 2400, 1678, 1657, 1592, 1556, 1476, 
1444, 1194cm 1 

'H-NMR (DMSO-d 6 ,tf) : 0.80-1.20 (4H, m), 1.50-1.80 (15H, 
m), 1.99-2.05 (2H, m), 2.23 (3H, s), 2.50-2.55 (1H, m), 2.95-2.98 
5 (1H, m), 3.43-3.79 (4H, m), 4.64 (1H, d, J=17Hz), 4.93 (1H, d, 
J=17Hz), 5.20 (1H, d, J = 4.0Hz), 6.73 (1H, d, J = 7.0Hz), 7.07-7.24 
(3H, m), 7.35-7.42 (3H, m), 7.65 (1H, t, J = 8Hz), 7.82 (1H, d, 
J=7.0Hz), 9.04 (1H, s) 

Mass : m/e = 571 (M* + 1) 



N-[(3RS)-l-(3-azabicyc!o[3.2.2]non-3-yl)carbonylmethyl-5- 

cyclohexylmethyl-2,3-dihydro-2-oxo-lH-l,4-benzodiaze P in- 
3-yl]-N'-[3-(tetrazol-5-y))phenyl]urea 

mp : 218-222°C (dec.) 

IR(KBr) : 3370, 3354, 2925, 2862, 1689, 1740, 1630, 1489, 
1450, 1214, 1204cm 1 

'H-NMR (DMSO-d 6 ,(5) : 0.80-1.2 (4H, m), 1.50-1.80 (15H, 
m), 1.90-2.40 (2H, m), 2.40-2.50 (1H, m), 2.80-2.90 (1H, m), 3.50- 
3.80 (4H, m), 4.56 (1H, d, J = 17Hz), 4.95 (1H, d, J=17Hz), 5.14 (1H, 



10 



Example 



The following compound was prepared in a similar 
thai of Example 4. 



manner to 
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d, J = 8.0Hz) ( 7.29 (1H, d, J=8.0Hz). 7.36-7.48 (4H, m), 7.56-7.63 
(2H, m), 7.76 (1H, d, J = 8.0Hz), 8.07 (1H, s), 9.20 (1H, s) 
Mass : m/e = 623 (M + ) 

5 Example 1 ^-i 



N-[(3RS)-2,3-dihydro-5-(2-fluorophenyl)-l-(2- 

methoxyphenacyI)-9-methyl-2-oxo-lH-l,4-benzodiazepin-3-ylJ-N'- 
[3-(tctrazol-5-yI) P henyi]urea was prepared in a similar manner lo that 
10 of Example 51. 



mp : 193. 9-195. 2°C 
IR (Nujol, cm ') : 1650 

'H-NMR (DMSO-d ft ,d>) : 2.5 (3H, br, s), 3.95 (3H, s), 4.6. 
(1H, d, J.18.0HZ), 5.40 (1H. d, J = .3Hz), 5.46 (1 H) d, J-18.0H*), 
6-9-7.8 (15H, m ), 7.95 (1H, br, s ), 8.21 (1H, br, s ), 9.35 (1H, h 
s) 

Mass (APCI) : 619 (M* + 1) 



20 Exnmpl r p.? 



A mixture of N-[(3 RS)-2 ) 3-dihydro-5-(2-fluorophenyl)- 1 -(2- 
methoxyphe n acyl)-9-methyl-2-oxo-lH-l ( 4-ben 2 odiazepin-3-ylJ-N'- 
[3-(tetrazo!-5-yl)phenyIJurea (200mg) and IN boron tribromide in 
25 methylene chloride (3.87ml) was stirred at 0°C under nitrogen stream 
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for 4 hours and allowed to stand in a refrigerator overnight. Ethyl 
acetate and water were added to the reaction mixture. The 
separated organic layer was washed with water and brine, and then 
dried over magnesium sulfate. The solvent was evaporated in vacuo 
5 to afford a pale brown powder, which was washed with diisopropyl 
ether and collected by filtration to give N-[(3 RS)-2,3-dihydro-5-(2- 

fluorophenyl)-l-(2-hydro X y P hena C yl)-9-me,hyl-2-oxo-lH-l,4- 
bcn Z odi a2 e P in-3-yl].N»- [3 - (tetrazol . 5 . y|)pheny]]urea (202 0mg) as a 

crystalline powder. 



10 



mp : 220. 8-225. 0°C 
IR (Nujol, cm' 1 ) : 1640 

'H-NMR (DMSO-d 6 , ) : 4.67 (1H, d ; J=18.1Hz), 5.56 (1H, d, 
J=18.1Hz). 6.7-7.9 (15H, m), 8.22 (1H, br, s), 9.37 (1H, br, s) 
15 Mass (FAB) : 605 (M* + 1) 

Example 1 ~X ."i 

A mixture of N-[(3RS)-2,3-dihydro-5-(2-fluoro P henyl)- 1-(2- 
20 Mrox y phenacyl)-9-me,hy.-2-oxo-lH-l > 4-ben Z odiaze P in-3-yl]-N'- 
[3-(.etrazol-5-yl) p h en yljurea (l5Q mg ), triethylami ne (7 5mg) and 
chlorolri P henylmethane (69mg) in a mixture of N,N- 
dimethylformamide and tetrahydrofuran (1:3, 4ml) was stirred 
overnight. Ethyl acetate and a saturated aqueous solution of 
25 sodium bicarbonate were added to the reaction mixture. The 
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separated organic layer was washed with water and brine, and then 
dried over sodium sulfate. The solvent was evaporated in vacuo to 
afford an amorphous mass, which was triturated in diisopropyl ether 
and collected by filtration to afford N-[(3RS)-2,3-dihydro-5-(2- 
5 fluo rophenyl)-l -(2- hydroxy phenacyl)-9-mcthyl-2-oxo- 1 H- 1,4- 
benzo diazepin-3 -yl]- N {3-[ 1 -(triphenylmethyl)tetrazol-5- 
yl]phenyl}urea (186. Omg, 88.6% yield) as a crystalline powder. 

mp : 132. 1-146. 0°C 
10 IR (Nujol, era 1 ) : 1640 

'H-NMR (DMSO-d 6 ,£) : 2.5 (3H, br, s), 4.81 (1H, d, 
J = 18.4Hz) ? 5.39 (1H, d, J = 8.4Hz), 5.68 (1H, d, J=18.0Hz), 6.8-7.8 
(30H, m), 8.08 (1H, br, s) 

Mass (FAB) : 847 (M + + 1) 

15 

Fxample 1 1-4 

N-[(3RS)-l-(2- 

Ethoxycarbonylmethoxyphenyl)carbonylmethyl-2,3-dihydro-5-(2- 
20 fluorophenyl)-9-methyl-2-oxo- 1 H-l ,4-bcnzodiazepin-3-yl] - N '- { 3- 
[1 -(triphenylmethyl)tctrazo]-5-y]]phenyl} urea was prepared in a 
similar manner to that of Preparation 59-3. 

IR (Neat, cm 1 ) : 1700 
25 'H-NMR (DMSO-d 65 5) : 0.97 (3H, t, J = 7.1Hz), 2.30 (3H, s), 
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3.89 (2H, q, J=7.1Hz), 4.21 (1H, d, J=16.8Hz), 4.68 (1H, d, 
J=16.8Hz), 5.05 (2H, s), 5.20 (1H, d, J = 8.6Hz), 7.0-7.8 (30H, m), 
8.50 (1H, d, J = 8.5Hz) 

Example n-S 

A mixture of N-[(3RS)-1 -(2-ethoxycabonylmethoxyphenyl)- 
carbonylmethyl-2,3-dihydro-5-(2-fluorophenyl)-9-methyl-2-oxo-lH- 
l,4-benzodiazepin-3-ylj-N'-{3-fl-(triphenylmethyl)telrazol-5- 
yl]pheny]}urea (196mg) and IN NaOH in 1,2-dimethoxyethane (2ml) 
was stirred at room temperature overnight. 4N-HC1 in ethyl acetate 
(2ml) was added to the reaction mixture and stirred at room 
temperature for three days. Ethyl acetate and water were added to 
the reaction mixture. The separated organic layer was washed with 
water and brine successively, and dried over magnesium sulfate. 
Removal of the solvent in vacuo afforded N-[(3RS)-2,3-dihydro-5- 
(2-fluorophenyl)-l-(2-carboxymethoxyphcnyl)-carbonylmethyl-9- 
methyl-2-oxo-lH-l ) 4-benzodiazepin-3-yl]-N'-[3-(tetrazol-5- 
yl)phenyl]urea (66.0mg, 47.4%). 



mp : 109. 6-113. 0°C 

'H-NMR (DMSO-d 6) tf) : 4.04 (1H, d, J = 17.0Hz), 4.64 (1H, d, 
J=17.0Hz), 5.05 (2H, s), 5.18 (1H, d, J = 8.6Hz), 7.03 (1H, d, 
J = 7.6Hz), 7.2-7.7 (13H, m), 8.46 (1H : d, J = 8.6Hz) 

Mass (FAB) : 662 (M* ) 
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Example 14-1 

A mixture of N-[(3RS)-l-(3-azabicyclo[3.2.2]non-3- 
yl)carbonylmeihyl-2,3-dihydro-5«(2-nuorophcnyl)-9-mcthyl-2-oxo- 
1 H-l ,4-benzodiazepin-3-yl]-N '-(3-hydroxymethylphenyl)urea 
(190mg) and activated manganese dioxide (1.5g) in acetone (10ml) 
was stirred at room temperature for 4 hours. 

The reaction mixture was filtered. The filtrate and the 
washings were combined and evaporated in vacuo to afford a 
colorless oil, which was triturated in diisopropyl ether and collected 
by filtration to afford N-[(3 RS)- l-(3-azabicyclo[3.2.2]non-3- 
yI)carbonyImcthyl-2,3-dihydro-5-(2-fluorophenyl)-9-methy]-2-oxo- 
lH-l,4-benzodiazepin-3-yl]-N'-(3-formylphenyl)urea (14 6mg, 
77.1%) as a crystalline powder. 



mp : 236.S-242.rC 

IR (NujoL cm 1 ) : 1700, 1680, 1635 

'H-NMR (DMS0-d 6 ,£) : 1.4-2.2 (10H. m), 2.44 (3H, s), 2.9- 
3.4 (2H, m), 3.7-4.0 (2H, m), 4.13 (1H, d, J=16.1Hz), 5.13 (1H, d, 
J = 16.1Hz), 5.32 (1H, d, J = 8.3Hz), 7.03 (1H, d, J = 7.6Hz), 7.1-7.4 
(3H, m), 7.4-7.8 (6H, m), 8.0 (1H, br, s), 9.32 (1H, br, s), 9.94 (1H, 
br, s) 

Mass (APCI) : 596 (JvT + 1) 
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Example 14-? 

N-[(3RS)-l-(3-azabicyclo[3.2.2]non-3-yI)carbonylmethyI- 
2,3-dihydro-5-(2-nuorophcnyl)-9-methyl-2-oxo-lH-l,4- 
benzodiazepin-3-yl]-N , -(3-hydroxyiminomethylphcnyl)urea was 
prepared in a similar manner to that of Example 16(7)-2. 

mp : 196. 0-199. 0°C 

1R (Nujol, cm' 1 ) : 3300, 1680, 1640 

'H-NMR (DMSO-d ft ,d) : 1.3-2.2 (10H, m), 2.44 (3H, s), 2.9- 
3.4 (2H, m), 3.6-4.0 (2H, m), 4.12 (1H, d, J=16.2Hz), 5.13 (1H, d, 
J=16.2Hz), 5.31 (1H, d, J = 8.4Hz), 7.0-7.8 (12H, m), 8.05 (1H, s), 
11.18 (1H, s) 

Mass (APCI) : 611 (M + + 1) 

Example 1 5-1 

N-f(3RS)-l-(2-aminophenacyl)-2,3-dihydro-5-(2- 
fluorophenyi)-9-mcthyl-2-oxo-lH-l,4-benzodiazepin-3-yl] -N'-[3- 
(tetrazol-5-yl)phenyl]urea was prepared in a similar manner to that of 
Example 51. 

mp : 164. 1-186. 2°C(dec.) 
IR (Nujol, cm 1 ) : 1650 

1 H - N M R (DMSO-d 6 ,<5) : 2.5 (3H, br, s), 4.69 (1H, d, 
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J-17.4HZ), 5.41 (1H, d, J = 8.3Hz), 5^9 (1H, d, J=17.4Hz), 6.5-8.2 
(16H, m), 9.37 (1H, br. s) 

Mass (APCI) : 604 (M* + 1) 

5 Example 

A mixture of N-[(3RS)-l- ( 2-a m inophenacyl)-2,3-dihydro-5- 
(2-fluorophen y l). 9 . r neth y 1.2-oxo-lH-l,4.be„ Z odiazep i n-3- yI] -N'- [3 . 
(tetra Z ol-5-y|)phenylJurea (ISOmg) and acet ic anhydride (2ml) in 
10 methy.ene chioride (2m.) m stlrred al room tempemurc ^ fi ^ 
The reaction mixture was evaporated in vacuo to afford a residue, 
which was triturated in diisopropy. ether and co.Jected by fixation to 
give N-[(3RS)-l- ( 2-(N ) N.diace, y lamino)phenacyl) -2 ,3 -dihydro-5-(2- 

f,uoro P^nyl)-9- m e,hyl-2- 0 xo-lH-l,4-b C nzodiaz e pi„-3-vl]-N'-[3- 
15 Oe.razoJ^-.vOphenynurea (125.0m g , 61.0% yie.d) as a cr yS ta..i„ c 
powder. 



mp : 192. 0-216. 6°C (dec.) 
IR (NujoJ, cm' 1 ) : 1670 7 1645 
20 'H-NMR (DMSO-d 6 ,d) : 1.91 (6H, .,, 2.49 (3H, s), 4.75 , 

d. i=17.8Hz), 5.44 (1H, d, J-8.3HZ), 5.85 (1H. d, J=17.8H z)> 7.0 
(13H, m), 8.0-8.4 (3H, m), 9.37(1H, br, s) 
Mass (FAB) : 688 (M* + 1) 

2> 5 EjtxuiiiilsUACU 



223 



WO 98/15535 



N -K"»H-(»-A-«.x«K, I 3.r 2lM .o-, 1) .. rb0 ., taclty , 

. : f b j:;::r phe " y,)ur " w - ~ - ■ — » - 

mp : >250°C 

IR ( Nu J' oJ . cm") : 1690, 1630 

'H-NMR (DMSO-d 6 ,<?) -13-7 9 , lnu 

6 ' ; • i -5-1.7. (lOH, m), 2 44 mh \ „ 

H ,3. 4 ., 0(2Hm)4i3(iH ^ j=i62Hz)5) 
Mass (APCI) : 648, 646 ' 



N '-[(3RS)-l- ( 3-AzabicycIof3 - 2lnon 7 n 
" d,b3Pdr0 " 5 - (2 - fl " 0re P^)-9. B ,., hy ,.2.o„.lH.l 4- 

«nUtr manner to that of Ex am p le 59. 
mp : >250°C 

,R (Nujol, cm ') : 1680, 1630 

'»--M D MSO. d .. tf): ,3., 2(J0H , m)244(3Hi 
• («.-,, (2H. (IH , „, , 

2H2, - 5 ' 3,(IH — «■«..,„... ,,. M<1 ; 
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0 

Mass (APCI) : 602 (M + + 1) 
Example 16(3) 

5 

N-[(3RS)-l-(3-Azabicyclo[3.2.2]non-3-yl)carbonylmethyl-5- 
(2-fluorophenyI)-2,3-dihydro-9-mcthyl-2-oxo-lH-l,4.benzodiazepin- 
3-yl]-N'-(3-rnethoxyphenyl)urca was prepared in a similar manner to 
that of Example 59. 

10 

mp : 240.9-243. 1°C 

IR (Nujol, cm" 1 ) : 1680, 1640 

'H-NMR (DMSO-d 6 ,5) : 1.3-2.2 (10H, m), 2.44 (3H, s), 2.8- 
3.1 (1H, m), 3.1-3.3 (1H, m), 3.5-4.0 (2H, m), 3.69 (3H, s), 4.12 (1H, 
15 d, J = 16.2Hz), 5.13 (lH f d, J = 16.1Hz), 5.32 (1H, d, J = 8.5Hz), 6.50 
( 1H, d, J = 7.8Hz ), 6.7-7.0 (1H, m), 7.0-7.8 (10H, m), 9.04 (1H, br, 

*) 

Mass (APCI) : 598 (M + + 1) 

20 Example 16(4) 

N-[(3RS)-(3-Azabicyclo[3.2.2]non-3-yI)carbonylmeihyl-2,3- 
dihydro-5-(2-fluorophcnyl)-9-methyl-2-oxo-lH-l,4-benzodiazepin-3- 
y Ij-N'-[3-(tctrazol-5-yl)methylphenyl]urea was prepared in a simitar 
25 manner to that of Example 51. 
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mp : 153. 8-167. 7°C 
IR (Nujol, cm ') : 1650 

'H-NMR (DMSO-d 6 ,d> ) : 1.4-2.1 (10H, m), 2.44 (3H, s), 2.9- 
5 4.0 (4H, m), 4.12 (1H, d. J-.16.2Hz), 4.22 (2H, br, s), 2.12 (1H, d, 
J-16.2H*), 5.30 (1H, d, J = 8.4Hz), 6.8-7.8 (12H, m), 8.0-8.2 (1H. m), 
9.05 (1H, br, s) 

Mass (APCI) : 650 (M* + 1) 
'0 Example 

N-[(3RS)-l-(3-Azabicyc]o[3.2.2Jnon-3-yl)carbonyJm C thyl- 
2,3-dihydro-5-(2-f]uoropheny])-9-methyl-2-oxo-lH-l,4- 

benzodi aze pin-3-yl]-N'-(3-mcthylthiophenyl)urea was prepared in a 
15 similar manner to that of Example 59. 

mp : 234. 2-236. 6°C 

IR (Nujol, cm 1 ) : 1700, 1675, 1630 

'H-NMR (DMSO-d.,<5) : 1.3-2.2 (10H, m), 2.42 (3H, S ), 2.44 
20 (3H, s), 2.9-3.4 (2H, m), 3.7-4.0 (2H, m), 4.12 (1H, d, J=16.2Hz), 
5.13 (1H, d, J = 16.2Hz), 5.32 (1H, d, J=8.4Hz), 6.7-6.9 (1H, m), 
6.9-7.1 ( 2H. m ), 7.1-7.4 ( 4H, m ), 7.4-7.8 ( 4H, m ), 9.08 (1H, br, 
») 

Mass (APCI) : 614 ( 1VT + 1) 

25 
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N -(' 3RS )-'-(3-A"b i c y c, 0 ,3.2.2,„„ n .3. jI)carbony|mc , hy] . 
2.3. lI ,h y d ro .5. ( 2.n u „ rophenyl) . 9 . me , hy ,. 1H . ]4 _ benzodja2epjn3 

• V 1 J. N --(3-n>c, kylph e„ yl)urca p„p arcd in . ,,.„„ ma „ ner i(> 
of Example 59. 

rcip : 246. 2-247. 2°C 

»R (Nujol, era 1 ) : 1700, 1680, 1635 

'H-NMR (D MSO.,, fi):1 ,. 2 , (10H . m) 2 23 (3h ^ 2 ^ 
< 3 ».«>. 2.9.3.4 (2Hl »). 3.6.4.0 (2H. m), 4. 12 (1H, d, , = 16.2H 2 ) 
5 -12 (1H, d, J = 16.2Hz), 5.32 (1H, d, J = 8.5Hz), 6.73(1H, d, J=6.6Hz) 
7 0-7.8(HH, m)f 8.94 (1H, br. s) 
Mass (APCI) : 582 (M* + 1) 

Exnmnle 1^(7)- 1 



N -" 3RS >-'-(3-A»b,c y clo [ 3.2.2J B o B .3. y , ) c„bony.n 1 «. hy ,. 

2 - 3 - d 'hydro-9- m e t h y ,-5-(2-nuorophe„ y ,)-2-oxo-, H -l 4- 
» be -^" pin .3. yIJ . N , (3 . acetylphcnyl)urea _ ^^^^ ^ a 

similar manner to that of Example 59. 
mp : >250"C 

'R (Nujol, cm 1 ) : 1700, 1680, 1640 

6.u; . j. 4-2. 2 (10H, m), 2.44 (3H, s), 2.53 
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< 3H ->. "-3-3 ( 2H, „, 3 . 7 ,, (2H m) 4 ^ (j d 

; 2 l3 7 ( ;:; d ' j " i6 - 2H2) - 5 " (iH '-=-->.-3 ( ,H,,, 7 ,' 2) 

7-2-7.9 (10H, m), 8.01 (1H, br, s), 9.26 (1H, br, s) 
Mass (APCI) : 610 (M* t 1) 

5 

Emmck |fr7) - 

AmiX "" e " fN -'< 3RS >-'-(3-a-b i c y c,„ t 3.2.2)„„ n . 3 . 
^»^ m . h W.2,3. dihydro ., melhy| ., (2 ,, uorophcnyi) _ 2oxo 

H -^- b -°^"p i »-3-y, 1 .N.. ( 3-,«, ylphenyl)llrei(2] 

- ~ orsanic , 3yer was washsd 
- - ....... .*,..>.„„ acid lwIc ., siluraud 

sultaic. jjje solvent was evaporated in vacuo lo afford N-[(3Rs)_ 
H3 -— H3.2.21„„ n .3. yl)c , rbo „ y|melhyI . 2 3 ^ 

( hydrOXy,mi " OC, ^-''"'"<" 5 .o ras)asacrysIalIi „ cp J er 

m P : 199. 1-207. 8°C 
IR (Nujol, cm 1 ) : 1650 

•H-NMK ( OMSO. <1 ... ):I . 3 . 2 . 2(J0Hi n 

<3H ' ^ ™, ,,..„ (2 „. m) , 4 , 3 (1H , d , J=i6 ; hz) ; 4 
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5.13 (1H, d, J=16.3Hz), 5.33 (1H, d, J = 8.4Hz), 7.02 (1H, d, J = 7.6Hz), 
7.2-7.8 (11H, m), 9.10 (1H. br, s), 11.14 (1H, br, s) 
Mass (APCI) : 625 (M* + 1) 

5 Example 

N-[(3RS)-l-(3-Azabicyclo[3.2.2)non-3-yl)carbonylmethyl-5- 
(2-fIuorophenyI)-9-methyI-2,3-dihydro-2-oxo-lH-l,4-benzodiazcpin- 
3-yI]-N'-f3-(tetrazol-5-yl)phenyI]urea was prepared in a similar 
[) manner to that of Example 51. 

mp : 182. 2-190. 9°C 

'H-NMR (DMSO-d 6 ,<5) : 1.3-2.2 (10H, m), 2.45 (3H, s), 2.9- 
3.4 (2H, m), 3.6-4.0 (2H, m), 4.13 (1H, d, J = 16.3Hz), 5.14 (1H, d, 
i J = 16.3Hz), 5.35 (1H, d, J = 8.3Hz), 6.9-7.1 (2H. m), 7.2-7.4 (3H, m), 
7.4-7.8 ( 5H, m ), 8.0-8.2 ( 1H, m ), 8.20 ( 1H, br, s ), 9.30 ( 1H, br, 
s) 

Mass (APCI) : 636 ( M* + 1) 
F.xamplr- IftfQyi 

N-((3RS)-l-(3-Azabicyclo[3.2.2]non-3-yl)carbonylmethyl-5- 
(2-fluorophenyl)-9-methyl-2,3-dihydro-2-oxo-lH-1,4-benzodiazepin- 
3-yl]-N'-(3-tert-butoxycarbonylphenyl)urea was prepared in a similar 
manner to that of Example 51. 
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mp : 230. 4-232. 2°C 

IR (Nujol, cm 1 ) : 1720, 1680 

'H-NMR (DMSO-d 4 ,<S) : 1.3-2.2 (10H, m), 2.44 (3H, s), 1.52 
(9H, s), 2.9-3.4 (2H, m), 3.6-4.0 (2H, m), 4.13 (1H, d, J = 16.2Hz), 
5.13 (1H, d, J=16.2Hz), 5.32 (1H, d, J = 8.4Hz), 7.03 (1H, d, J = 7.5Hz), 
7.2-7.8 (11H, in), 7.95 (1H, br, s), 9.52 (1H, br, s) 

Mass (APCI) : 668 (M* + 1) 

Exampln 16(0)-? 

N-[(3RS)-l-(3-Azabicyclo[3.2.2]non-3-yl)carbonylmethyl-5- 

(2-fluorophenyl)-9-methyl-2 ) 3-dihydro-2-oxo-lH-l 1 4-benzodiazepin- 
3-yIJ-N'-(3-carboxyphcnyl)urea was prepared in a similar manner to 
that of Example 18(3)-2. 

mp : 197. 1-204. 2°C 

'H-NMR (DMSO-d„(5) : 1.3-2.2 (10H, m), 2.45 (3H, s), 2.9- 

3.4 (2H, m), 3.8-4.0 (2H, m), 4.13 (1H, d, J = 16.2Hz), 5.13 (1H, d, 

J = 16.2Hz), 5.32 (1H, d, J = 8.3Hz), 7.0-7.1 (1H, m), 7.2-7.8 (10H, m), 

8.05 (1H, br, s), 9.24 (1H, br, s) 

Example 17(1) 

N-f(3RS)-5-Cyclohexyl-2,3-dihydro-l,9-dimelhyl-2-oxo-lH- 
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l,4-benzodiazcpin-3-yl] -N'-[3-(tetrazoJ-5-yl)phenyl]urea was 
prepared in a similar manner to that of Example 51. 

mp : 198. 9-200. 7°C 
IR (Nujol, cm 1 ) : 1655 

'H-NMR (DMSO-d 6 ,(5) : 0.8-2.0 (10H, m), 2.3-2.5 (3H, br, s), 
2.9-3.1 (1H, m), 3.09 (3H, s), 5.12 (1H, d, J = 8.4Hz), 7.3-7.7 (7H, m), 
8.18 (1H, br, s), 9.31(1H, br, s) 

Mass (APCI) : 473 (M* + 1) 

Example 17(7) 

N-[(3RS)-5-Cyclohexyl-2,3-dihydro-l,9-dimethyl-2-oxo-lH- 
l,4-benzodiazepin-3-y]J -N'-(3-methylphcnyl)urca was prepared in a 
similar manner to that of Example 59. 

mp : 196. 4-197. 5°C 

IR (Nujol, cm' 1 ) : 1685, 1640, 1610 

'H-NMR (DMSO-d„d>) : 0.8-2.0 (10H, m), 2.22 (3H, s), 2.34 
(3H, s), 3.04 (1H, m), 3.07 (3H, s), 5.08 (1H, d, J = 8.3Hz), 6.73 (1H, 
m), 7.0-7.6 (7H, m), 8.91 (1H, br, s) 

Mass (APCI) : 419 (M* + 1) 

Example 
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N-[(3RS)-l-(2-Methylphenacyl)-9-methyl-5-(2-fluorophenyl)- 
2,3-dihydro-2-oxo-lH-l,4-benzodiazepin-3-yI]-N'-(3- 
methylpheny])urea was prepared in a similar manner to that of 
Example 59. 



mp : 190. 2-196. 2°C 

IR (Nujol, cm 1 ) : 1680, 1635 

'H-NMR (DMSO-d 6 ,S) : 2.24 (3H, s), 2.27 (3H, s), 2.46 (3H, 
s), 4.70 (1H, d, J=17.5Hz), 5.37 (1H, d, J = 8.6Hz), 5.45 (1H, d, 
J = 17.5Hz ), 6.73 ( 1H, d, J = 6.6Hz ), 7.0-8.0 (15H, m), 8.96 (1H, br, 
s) 

Mass (APCI) : 549 (M* + 1) 



Example 18(2) 

N-f(3RS)-l-(2-Methylphenacyl)-5-(2-fluorophenyl)-9-methyl- 
2,3-dihydro-2-oxo-lH-l ! 4-benzodiazepin-3-yl]-N'-[3-(tetrazol-5- 
yl)phenyljurea was prepared in a similar manner to that of Example 
51. 



mp : 215. 8-220. 3"C 

IR (Nujol, cm 1 ) : 1670, 1635 

'H-NMR (DMSO-d 6 ,d) : 2.28 (3H, s), 2.49 (3H, s), 4.72 (1H, 
d, J=17.5Hz), 5.41 (1H, d, J = 8.3Hz), 5.47 (1H, d, J = 17.5Hz), 7.0-8.0 
(15H, m), 8.21 (1H, br, s), 9.33 (1H, br, s) 



232 



WO 98/15535 

" ~~ ~»7/03483 



Mass (APCI) : 603 (M* + 1) 



E&ampk 1>< H)-1 



N-[(3RS)-2,3-dihydro-5-(2-fluorophenyl)-9-methyl-l-(2- 
methyl-phcnacyl)-2-oxo-lH-l,4-benzodiazepin-3-y]J-N'-[3-(tert- 
butoxycarbonyl)-phenyl]urea was prepared in a similar manner to that 
of Example 51. 



10 IR (Nujol, cm 1 ) : 1710, 1660 

'H-NMR (CDC1 3 ,<5) : 1.56 (9H, s), 2.31 (3H, s), 2.45 (3H, s), 
4.38 (1H, d, J=17.2Hz), 5.58 (1H, d, J=17.2Hz), 5.73 (1H, d, 
J=8.3Hz), 6.8-8.1 (15H, m) 

Mass (APCI) : 635 (M* + 1) 

15 

Example J«H)-7 



A mixture of N-l(3RS)-2 ) 3-dihydro-5-(2-fluorophenyl)-9- 
methyl-l-(2-methylphenacyl)-2-oxo-lH-l,4-benzodiazepin-3-y|]-N'- 
20 (3-tert-butoxycarbonylphenyl)urea (170mg) and trifluoroacetic acid 
(1.0ml) in methylene chloride (2.0ml) was stirred at 0°C for 2 hours. 
The reaction mixture was evaporated in vacuo to give a residue, 
which was washed with diisopropyl ether to afford N-[(3RS)-2,3- 

dihydro-5-(2-fluorophenyl)-9-methyl-l-(2-methylphenacy])-2-oxo- 
25 lH-l,4-benzodiazepin-3-yl]-N'-(3-carboxyphenyl)urca 
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(152.0mg,98.0%) as a crystalline powder. 

mp : 168. 1-176. 3°C 

IR (Nujol, cm 1 ) : 1650 
5 'H-NMR (DMSO-d 6 ,c5) : 2.27 (3H, ,), 2.48 (3H, s), 4.70 (1H, 

d. J-17.5HZ), 5.38 (1H, d, J = 8.4Hz) ; 5.46 (1H, d, J=17.5Hz), 7.0-7.8 
(14H, m). 7.8-7.9 (1H, m), 8.05 (1H, br, s), 9.24 (1H, br, s) 

Mass (FAB) : 579 (M* + 1) 

) F.YampI- 10(1) 

N-[(3RS)-l-(3-Azabicy C lo[3.2.2Jnon-3-yl)carbonylmcthyl- 
2,3-dihydro-9-ethyl-5-(2-fIuorophenyl)-2-oxo-lH-1.4- 
benzodiaze P in-3-yl]-N'-(3-mc,hyl P hen y l)urea was prepared in a 
similar manner to that of Example 59. 

mp : 162. 8-168. 1°C 

IR (Nujol, cm 1 ) : 1680, 1 640 

'H-NMR (DMSO-d..*) : 1.23 (3H. t, J=7.4Hz), 1.3-2.2 (10H, 
br), 2.78 (2H, q, J=7.4Hz), 2.9-3.5 (2H, m), 3.7-4.0 (2H, m), 4.03 
(1H, d, J-16.2HZ), 5.19 (1H, d. J=16.2Hz), 5.31 (1H, d, J = 8.5Hz), 
6.73(1H, d, J = 6.7Hz), 6.9-7.8 (11H, m), 8.94 (1H, br, s) 
Mass (APCI) : 596 (M* + 1) 
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Example 

N-[(3RS)-l-(3-Azabicyclo[3.2.2]non-3-yl)carbonylmethyI- 
2,3-dihydro-9-ethyl-5-(2-fluorophenyl)-2-oxo-lH-1.4- 
benzodiazepin-3-yl]-N'-[3-(tetrazol-5-yl)phenyl]urea was prepared 
in a similar manner to that of Example 51. 

mp : 226. 4-231. 6°C 

Mass(APCI) : 650 (M* + 1) 

IR (Nujol, cm ') : 1680, 1630 
'H-NMR (DMSO-d 6 ,d> ) : 1.24 (3H, t, J = 7.4Hz), 1.3-2.2 (10H, 
br), 2.79 (2H, q, J=7.4Hz), 2.9-3.4 (2H, m), 3.6-4.0 (2H, m), 4.04 
(1H, d, J=16.4Hz), 5.21 (1H, d, J=16.4Hz), 5.34 (1H, d, J = 8.3Hz), 
7.03(1H, d, J = 7.6Hz), 7.2-7.8 (11H, m), 8.20 (1H, br, s), 9.31 (1H, br, 
s) 

Example ?(^(^) 

N-f(3RS)-l-(3-azabicyclo[3.2.2]non-3-yl)carbonylmethyl- 
2,3-dihydro-5-(2-fluorophenyI)-9-isopropyl-2-oxo-l H-l ,4- 
benzodiazepin-3-yl]-N'-[3-(tetrazo 1-5 -yl)phenyl] urea was prepared 
in a similar manner to that of Example 51. 

mp : 212. 2-222. 1 °C 
IR (Nujol, cm 1 ) : 1650 
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'H-NMR (DMSO-d 6) <5) : 1.12 (3H, d, J = 6.5Hz), 1.41 (3H, d, 
J = 6.6Hz), 1.3-2.2 (10H, m), 2.9-4.0 (6H, m), 5.32 (1H, d, J=17.9Hz), 
5.34 (1H, d, J = 8.2Hz), 6.9-7.1 (1H, m), 7.1-7.8 (11H, m), 8.19 (1H, 
br, s), 9.31 (1H, br, s) 

Mass (APCI) : 664 (NT + 1) 

Example ?0(7\ 

N-[(3RS)-l-(3-Azabicyclo[3.2.2]non-3-yl)carbonylmethyl- 
2,3-dihydro-5-(2-fluorophenyl)-9-isopropyl-2-oxo-lH-l ,4- 
bcnzodiazepin-3-y]]-N '-(3-methylphenyl)urea was prepared in a 
similar manner lo that of Example 59. 

mp : 183. 3-186. 8°C 
IR (Nujol. cm ') : 1655 

'H-NMR (DMSO-d 6 ,<5) : 1.11 (3H, d, J = 6.5Hz), 1.40 (3H, d, 
J=6.7Hz), 1.4-2.2 (10H, m), 2.8-3.4 (3H, m), 3.6-4.0 (3H, m), 5.30 
(1H, d, J = 14.9Hz), 5.31 (1H, d, J = 8.6Hz), 6.74 (1H, d, J = 6.5Hz), 
6.9-7.8 (11H, m), 8.92 (1H, br, s) 

Mass (APCI) : 610 (M* + 1) 

Example ?.1-1 

N-f(3RS)-l-(2-Acetoxyethyl)-5-cyclohcxyl-2,3-dihydro-9- 
methyl-2-oxo-lH-l,4-benzodiazepin-3-yl] -N'-[3-(tetrazol-5- 
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yl)phenyl]urea was prepared in a similar manner to that of Example 
51. 

rap : 165. 2-168. 4°C 

1R (Nujol, cm 1 ) : 1745, 1660 

'H-NMR (DMSO-d 6f d*) : 1.0-2.0 (10H, m), 1.79 (3H, s), 2.34 
(3H, s), 3.00 (1H, m), 3.3-3.6 (1H, m), 3.7-3.9 (2H, m), 4.4-4.6 (1H, 
m), 5.06 (1H, d, J = 8.3Hz), 7.3-7.7 (7H, m), 8.16 (1H, br, s), 9.27 (1H, 



Mass (APCI) : 545 (NT + 1) 
Example 71.? 

N-[(3RS)-5-Cyclohexyl-2,3-dihydro-l-(2-hydroxyethyl)-9- 
methyl-2-oxo-lH-l,4-benzodiazepin-3-yl] -N'-[3-(tetrazol-5- 
yl)phenyl]urea was prepared in a similar manner to that of Preparation 
59-4. 

mp : 223. 5-224. 2°C 

IR (Nujol, cm 1 ) : 1640 

'H-NMR (DMSO-d 6 ,tf) : 0.9-2.0 (10H, m), 2.34 (3H, s), 2.9- 
3-6 (4H, m), 4.2-4.4 (1H, m), 5.02 (1H, d, J = 8.2Hz), 7.3-7.7 (7H, m), 
8.17 (1H, s), 9.29 (1H, br, s) 

Mass (APCI) : 503 (M* + 1) 



br, s) 



25 



1 
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Examplf 22gj 

Potassium salt of N-[(3RS)-l-(3-azabicyclo[3.2.2]non-3- 
yl)carbonylmcthy]-2,3-dihydro-5-(2-fluorophenyl)-9-methyl-2-oxo- 
5 lH-l,4-ben2odia2epin-3-yl].N'.[3.(l.sulfoethyl)ph e nyl]urea was 
prepared in a similar manner to that of Example 22(3). 



mp : 247. 2-255. 6"C 

IR (Nujol, cm 1 ) : 1650, 1615 

'H-NMR (DMSO-d.,<5) : 1.2-2.2 (10H, m), 1.43 (3H, d, 
J=7.1Hz), 2.44 (3H, s), 2.9-3.4 (2H, m) ; 3.58 (1H, d, J = 6.6Hz), 
3-6-4.0 (2H, br, m), 4.11 (1H, d. J=16.2Hz). 5.14 (1H, d, J=16.2Hz), 
5.32 (1H, d, J = 8.6Hz), 6.8-7.0 (1H, br), 7.0-7.2 (2H, m), 7.2-7.8 
(10H, m), 8.99 (1H, m) 

Mass (FAB) : 714 (M + + 1) 



10 



90 



Example 

N-[(3RS)-l-(3-A Z abicyclof3.2.2]non-3-yl)carbonylmethyl- 
2,3-dihydro-5-(2-fluorophenyl)-9-mcthy]-2-oxo-lH-l,4- 

ben Z odia Ze pin-3-yl]-N'- ( 3-h y drox yme ,hvlphen y l)urea was prepared 
in a similar manner to that of Example 22(3). 

mp : 188. 2-202. 2°C 

IR (Nujol, cm 1 ) : 3320, 1640 
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l H-NMR (DMSO-d e ,£) : 1.2-2.0 (10H, m), 2.26 (3H, s), 2.7- 
3.2 (2H, m), 3.7-3.9 (2H, m), 4.04 (1H, d, J = 17.8Hz), 4.25 (1H, d, 
J = 5.7Hz), 4.8-5.1 (3H, m), 5.14 (1H, d, J = 8.5Hz), 6.6-6.8 (1H, m), 
6.8-6.9 (1H, m), 6.9-7.6 (10H, m), 8.82 (1H, br, s) 

Mass (APCI) : 598 (M + + 1) 



Exampk 7.7Q) 



A mixture of (3RS)-l-[(3-azabicyclo[3.2.2]non-3- 
yI)carbonyImethylJ-2,3-dihydro-5-(2-fluorophenyl)-3-(imidazol-l- 
yl)carbonylamino-9-methyl-l H-l ,4-bcnzodiazepin-2-one (250mg), 3- 
aminophenol (55mg) and triethylamine (93mg) in N,N- 
dimethylformamide (1ml) was stirred at 100 °C for 1 hour. After 
the reaction mixture was allowed to cool to room temperature, ethyl 
acetate and IN aqueous hydrochloric acid were added thereto. The 
separated organic layer was washed with IN aqueous hydrochloric 
acid, water, saturated aqueous sodium bicarbonate and brine 
successively, and then dried over magnesium sulfate. The solvent 
was evaporated in vacuo to give a colorless paste, which was washed 
with diisopropyl ether and collected by filtration to afford N- 
[(3RS)- l-(3-azabicyclof3.2.2)non-3-yl)carbonylmethyl-2,3-dihydro- 
9-methyl-5-(2-fluorophenyl)-2-oxo-lH-l,4-benzodiazepin-3-yI]-N , - 
(3-hydroxyphenyl)urea (184. Omg, 68.5% yield) as a crystalline. 



mp : 192. 8-203. 9°C 
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IR (Nujol, cm 1 ) : 3300, 1650 

'H-NMR (DMS0-d 6 ,£) : 1.3-2.2 (10H, m), 2.44 (3H, s), 2.8- 
3.4 (2H, ra), 3.7-4.0 (2H, m), 4.12 (1H, d, 16.2Hz), 5.13 (1H, d, 
J = 16.2Hz), 5.30 (1H, d, J = 8.5Hz), 6.2-6.4 (1H, m), 6.7-7.7 (10H, m), 
5 9.24 (1H, m) 

Mass (APCI) : 584 (M* + 1) 

Example 23(1) 

10 (3RS)-l-[(3-Azabicyclo[3.2.2]non-3-yl)carbonylmethyl]-5- 
cyclohcxyl-2,3-dihydro-3-(indol-2- yl)carbonylamino-9- methyl- 1H- 
1 ,4-benzodiazepin-2-one was prepared in a similar manner to that of 
Preparation 59-5. 

15 mp : 206. 2-212. 2°C 



IR (Nujol, cm 1 ) : 1680, 1640 

'H-NMR (DMSO-d 6 ,<5) : 1.0-2.2 (10H, m), 2.40 (3H, s), 2.8- 



3.4 (2H, m), 2.5-4.0 (2H, m), 4.02 (1H, d, J = 16.0Hz), 5.02 (1H, d, 
J=16.1Hz), 5.46 (1H, d, 8.1Hz), 7.0-7.8 (8H, m), 9.20 (1H, d, 
20 J = 8.1Hz) 

Mass (FAB) : 580 (M* + 1) 

Example 23(2) 

25 N-[(3RS)-l-(3-Azabicyclo[3.2.2]non-3-yl)carbonylmethyl-5- 
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"■■[3-(..l-.»l-S.yl)p».. Jr , ] „.. was prcpa , C(J ,„ a s . m . Jar manncr ^ 
that of Example 51. 

5 mp : 186. 2-197. 6°C 

IR (Nujol, cm 1 ) : 1650 

'H-NMR (DMSO-d 6) <5) : 0.9-2.2 (20H, m), 2.38 (4H, m) 
2-8-4.0 (4H. ■ >, 4.04 (,„. d, J= l6.0Hz), 4.98 (1H, d, J=16 . 0Hz) 
5-02 (IH.d, J = 8 . 2H2) , 6.94 (1H, d, ,. 9 . 1Ha)> 7 . 3 . 7 . 8 (5 „, m)> g 
10 8.3 (2H. m). 9.25 (1H, br, s) 

Mass (FAB) : 624 (JvT + 1) 

Exam p1f ?V?) 



15 



"■« 3RS )- I -f3-«.bic y cl.[3.2.2, 11 „ n .3. y , )c . rl>onjrlll , elllyl . J . 

Hy.-2.oxo.2.3-U ihydru . 1H . M . be », odl ., 2epill . 3 . ylJ . 
"•-(3.«.b y .p h ..,„. r .. „., „„,.,„„ ,. n a sim||ar ^ ^ 

Example 59. 



20 



mp : 212-214°C 
IR (Nujol, cm").- 3390, 3275, 1705,1688, 1634 

,H - N MR(DMSO.d a . tf ,: 1 .05.2.1 (20H.„ 1) . 2 .22 ( 3H.„ 2 37 
(3H..). 2.90 (,„.„,. 3.05-3.35 (2H, m), 3.65-3.87 (2H, m), 4.49 
(2H, d, d, J=16 . 2H2; J=187Hz)) 5 og (1H d J=8 4Hz) 6 ^ 

25 (8H, m), 8.85 (1H, s) 
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APCI-MS(e/z) : 570 (lVT + 1) 
Example 74(1) 

N-[(3RS)-5-Cyclohexyl-9-methyl-2,3-dihydro-l-(2- 

methylphenacyl)-2-oxo-lH-l,4-benzodiazepin-3-ylJ-N'-[3-(teirazol- 
5-yl)phenyI]urea was prepared in a similar manner to thai of Example 
51. 

mp : 165. 0-176. 6°C 

IR (Nujol, cm ') : 1660, 1 635 

'H-NMR (DMSO-d 6 ,c5) : 1.0-2.2 (10H, m), 2.32 (3H, s), 2.41 
(3H, s), 2.9-3.2 (1H, m), 4.58 (1H, d, J=17.3Hz), 5.18 (1H, d, 
J = 8.4Hz), 5.33 (1H, d, J=17.3Hz), 6.9-7.0 (1H, m), 7.2-7.7 (9H, m), 
7.7-7.9 (1H, m), 8.0-8.2 (2H, m), 9.22 (1H, br, s) 

Mass (FAB) : 591 (M* + 1) 

Examplp ?4(?) 

(3RS)-5-Cyclohexyl-2,3-dihydro-3-(indol-2- 
y l)carbonylamino- 9- methyl- l-(2-me thy lphenacy 1)- 1 H- 1,4- 
benzodiazepin-2-one was prepared in a similar manner to that of 
Preparation 59-5. 

mp : 126. 7-145. 2°C 
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IR (Nujol, cm' 1 ) : 1640 

l H-NMR (DMSO-d 6 ,(5) : 1.0-2.3 (10H, m), 2.32 (3H, s), 2.43 
(3H, s), 3.05 (1H, m), 4.58 (1H, d, J = 17.4Hz), 5.37 (1H, d, 
J-17.3Hz), 5.52 (1H, d, J = 8.1Hz), 7.0-8.1 (12H, m), 9.2-9.3 (1H, m) 
5 Mass (APCI) : 547 (IvT + 1) 

Example 7^-1 

A mixture of N-[(3RS)-l-(3-azabicyclo[3.2.2]non-3-yl)- 
10 carbonylmelhy].5-acctoxymcthyI-9-methyl-2,3-dihydro-2-oxo-lH- 
l ? 4-benzodiazepin-3-yl]-N'-(3-methylphcnyl)urca (208mg) and 15% 
aqueous solution of sodium thiomethoxide in N, N-dimethylformamide 
was stirred at room temperature for 8 hours. Ethyl acetate and 
water were added to the reaction mixture. The separated organic 
layer was washed with water and brine, and then dried over 
magnesium sulfate. The solvent was evaporated in vacuo to afford a 
paste (214mg), which was washed with diisopropyl ether and 
collected by filtration to give N-[(3RS)-1 -(3-azabicyclo [3.2.2Jnon- 
3-y l)carbonylme thy 1-5 - hydroxy met hyl-9- me thyl-2, 3- dihydro-2-o xo - 
lH-l,4-benzodiazepin-3-y]]-N'-(3-mcthyphenyl)urea (127mg, 
66.0%yicld) as a crystalline powder. 

mp : 151. 7-153. 2°C 
IR (Nujol T cm 1 ) : 1640 

'H;NMR (DMSO-d 6 ,(5) : 1.3-2.2 (10H, m), 2.22 (3H, s), 2.4K 
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(3H, s), 2.9-3.4 (2H, m), 3.6-4.0 (2H, m), 4.01 (1H, d, J = 16.3Hz), 
4.5-4.6 (2H, m), 5.11 (1H, d, J = 16.3Hz), 5.23 (1H, d, J = 8.5Hz), 6.72 
(1H, d, J = 6.5Hz), 7.0-7.2 (3H, m), 7.2-7.7 (4H, m), 8.90 (1H, br, s) 
Mass (APCI) : 518 (VP + 1) 



yl)carbonylmeth yl-5-hydro xymethyl-9-methy l-2-o xo -2,3- di hydro -1H- 

10 l,4-benzodiazepin-3-yl]-N , -(3-mcthylphenyl)urea (147mg) and 
diisopropylethylamine (55.1mg) in methylene chloride (2ml) was 
added dropwise a solution of methanesulfonyl chloride (48.7mg) in 
methylene chloride (1ml) under stirring and cooling at 0-5°C in an 
ice-bath. The mixture was stirred for 1.5 hours under the same 

15 conditions. The reaction mixture was evaporated in vacuo to afford 
a residue, which was dissolved in tetrahydro furan (2ml) and cooled in 
an ice-bath. To the solution prepared above was added 15% 
aqueous solution of sodium methy lme rcaptidc (0.5g). The mixture 
was stirred under cooling for 0.5 hour and at ambient temperature for 

20 2 hours. The reaction mixture was evaporated in vacuo to afford a 
residue, which was dissolved in ethyl acetate and washed with water 
twice. The separated organic layer was dried over magnesium 
sulfate and evaporated in vacuo to afford an amorphous mass, which 
was subjected to preparative thin-layer chromatography on silica gel 

25 developing with a mixture of chloroform and methanol (10:1) to give 



5 



Example 25-2 



To a mixture of N-[(3RS)-l-(3-azabicyclo[3.2.2]non-3- 



244 



WO 98/15535 PCT/JP97/03483 



• PCT/JP9 
4 



N-[(3RS)-l-(3-azabicyclo[3.2.2]non-3-yl)carbonylmcthyl-5- 
methylthiomethyl-9-methy]-2-oxo-2,3-dihydro-lH-l,4- 
bcnzodiazepin-3-yl]-N '-(3-methyphenyl)urea as an amorphous mass. 
This was triturated in diisopropyl ether and collected by filtration to 
give a crystalline powder (71.9mg, 41.7% yield). 

mp : 172-175. 5°C(dec.) 

'H-NMR (CDC1 3> <5) : 1.45-2.1 (10H, m), 2.20 (3H, s), 2.29 
(3H, s), 2.38 (3H, s), 3.25-3.55 (4H, m), 3.7-3.95 (3H, m). 5.03 (1H, 
d, J=15.8Hz), 5.54 (1H, d, J = 8.2Hz), 6.7-7.8 (9H, m) 

APCI-MS(m/z) : 548 (M~+l) 



Example 7.6 



N-[(S)-l-(3-azabicyclo[3.2.2]non-3-yl)carbonylmethyl-2,3- 
dihydro-5-(2-fluorophcnyl)-9-methyl-2-oxo-lH-l,4-benzodiazepin-3- 
yl]-N' - [3-(tetrazol-5-yl)phenyI]urca was prepared in a similar manner 
to that of Example 51 . 

mp : 210. 3-213. 4°C 

[a]"™ = + 6.6 0 (C=0.50, EtOH) 
IR (Nujol, cm ') : 1650 

'H-NMR (DMSO-d 6) 6 ) : 1.4-2.2 (10H, m), 2.45 (3H, s), 2.9- 
3.4 (2H, m), 3.4-4.0 (2H, m), 4.14 (1H, d, J=16.2Hz), 5.14 (1H, d, 
J = 10.2Hz), 5.35 (1H, d, J=8.3Hz), 6.8-7.8 (12H, m), 8.21 (1H, br, s). 
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9.31 (1H, br, s) 

Mass (APCI) : 636 (M* +1) 



Example 77 

5 

N-[(R)-l-(3,-azabicyclo[3.2.2]non-3-yl)carbonylmethyl-2,3- 
dihy dro -5-(2-fluoro phenyl)- 9- me thy l-2-o xo - 1H-1 ,4-benzodiazepin-3- 
yl]-N'-[3-(tetrazol-5-yl)phenyl]urea was prepared in a similar manner 
to that of Example 51. 

10 

mp : 209. 9-215. 2°C 

[a]*' =-10.96° (C=0.52, EtOH) 

IR (Nujol, cm 1 ) : 1650, 1620 

'H-NMR (DMSO-d 6 ,c5) : 1.3-2.2 (10H, m), 2.45 (3H, s), 2.8- 
15 4.0 (4H. m), 4.14 (1H, d, 16.3Hz), 5.14 (1H, d, 16.3Hz), 5.35 (1H, d, 
8.3Hz), 7.03 (1H, d, 7.5Hz), 7.2-7.8 (11H, m), 8.21 (1H, br, s), 9.32 
(1H, br, s) 

Mass (APCI) : 636 (M* + 1) 

20 Example 28 



N-[(3RS)-2,3-dihydro-5-(2-fluorophenyl)-9-mcthyl-l- 
(pyridin-2-yl)methyl-2-oxo-lH-l ,4-benzodiazepin-3-yl]- N'-[3- 
(tetrazol-5-yl)phenyl]urea was prepared in a similar manner to that of 
25 Example 51 . 
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mp : 173. 9-182. 0°C 

IR (Nujol, cm 1 ) : 1640 

'H-NMR (DMSO-d 6 ,<5) : 4.59 (1H, d, J = 15.3Hz), 5.35 (1H, 
d, J=8,3Hz), 5.49 (1H, d, J = 15.3Hz), 6.9-7.8 (13H, m), 7.95 (1H, 
br, s), 8.0-8.3 (2H, in), 9.33 (1H, br, s) 

Mass (FAB) : 562 (M* + 1) 

Example 21 

N-[(3RS)-l-(3-Azabicyclo[3.2.2]non-3-yl)carbonylmethyl-9- 
chloro-2,3-dihydro-5-(2-fluorophenyl)-2-oxo-lH-l,4-bcnzodiazepin- 
3-yl] -N'-[3-(letrazol-5-y])phenyl]urea was prepared in a similar 
manner to that of Example 51. 

mp : 172. 0-180. 5°C 

IR (Nujol, cm 1 ) : 1650 

'H-NMR (DMSO-d 6 ,tf ) : 1.4-2.2 (10H, m), 2.9-3.1 (1H, m), 
3.1-3.5 (1H, m), 3.6-4.0 (2H, m), 4.41 (1H, d, J=16.4Hz), 5.22 (1H, d, 
J=16.8Hz), 5.38 (1H, d, J = 8.3Hz), 6.93 (1H, d, J = 9.2Hz), 7.2-8.3 
(11H, m), 9.30 (1H, br, s) 

Mass (APCI) : 657 (M* + 1) 

Exnmplp TO 
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N-[(3RS)-2,3-Dihydro-5-(2-fluorophenyl)-9-methyl-l-tert- 
butylcarbonylmethyl-2-oxo-lH-l,4-benzodiazepin-3-yi] -N'-[3- 
(telrazol-5-yl)pheny]]urea was prepared in a similar manner to that of 
Example 51. 



mp : 160. 4-180. 7°C(dec.) 

IR (Nujol, cm 1 ) : 1720, 1650 

'H-NMR (DMSO-d 6 ,<5) : 1.09 (9H, s), 2.43 (3H, s), 4.19 (1H, 
d, J = 17.3Hz), 5.24 (1H, d, J = 17.4Hz), 5.32 (1H, d, J=8.4Hz), 7.07 
(1H, d, J = 7.2Hz), 7.2-7.8 (11H, m), 8.19 (1H, br, s), 9.27 (1H, br, s) 

Mass (FAB) : 569 (M* + 1) 



Example ^1(1) 

Potassium salt ofN-[(3RS)-l-(3-azabicyclo[3.2.2]non-3- 
yl)carbonylmethyl-5,9-dimethyl-2,3-dihydro-2-oxo-lH-l,4- 
benzodiazepin-3-ylJ-N'-[3-(l-sulfoethyl)phenyl]urea was prepared i 
a similar manner to that of Example 22(3). 



mp : 246.9-249. 1°C 

IR (Nujol, cm 1 ) : 1670, 1660 

'H-NMR (DMSO-dj, 6 ) : 1.3-2.2 (10H, m), 1.41 (1H, d, 
J=7.1Hz), 2.37 (3H, s), 2.44 (3H, s), 3.0-3.4 (2H, m), 3.5-3.9 (3H, m), 
3.96 (1H, d, J = 16.5Hz), 5.12 (1H, d, J = 16.5Hz), 5.0-5.2 (1H, m), 
6.8-6.9 (1H, m), 6.9-7.6 (7H. m), 8.9-9.0 (1H, m) 
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Mass (FAB) : 634 (NT + 1) 
Example Tim 

N-[(3RS)-l-(3-Azabicyclo[3.2.2]non-3-yl)carbonylmethyl- 
5,9-dimcthyl-2,3-dihydro-2-oxo-lH-l,4-benzodiazepin-3-y]] -N'-(2- 
methylpyridin-6-yl)urea was prepared in a similar manner to that of 
Example 22(3). 

mp : 150. 8-152. 1°C 

IR (Nujol, cm 1 ) : 1670 

'H-NMR (DMSO-d 6) 6 ) : 1.3-2.2 (10H, m), 2.36 (3H, s), 2.44 
(3H, s), 2.42 (3H, s), 3.0-3.5 (2H, br), 3.5-3.9 (2H, m), 3.96 (1H, d, 
J = 16.3Hz), 5.0-5.2 (2H, m), 6.7-7.7 (6H, m), 9.43 (1H, br, s) 

Mass (APCI) : 503 (M* + 1) 

Example 

N-l(3RS)-l-(3-Azabicyclo[3.2.2]non-3-yl)carbonylmethyl- 
5,9-dimethyl-2,3-dihydro-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(4- 
methylpyridin-2-yl)urca was prepared in a similar manner to that of 
Example 22(3). 

mp : 152. 0-154. 1°C 

IR (Nujol, cm ') : 1680, 1660 
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'H-NMR (DMSO-d 6 ,tf ) : 1.3-2.2 (10H, m), 2.24 (3H, s), 2.36 
(3H, s), 2.44 (3H, s), 2.44 (3H, s), 2.9-3.4 (2H, br), 3.5-3.9 (2H, m), 
3.95 (1H, d, J=16.4Hz), 5.09 (1H, d, J = 16.4Hz), 5.18 (1H, d, 
J = 7.1Hz), 6.8 (1H, br), 7.0-7.6 (5H, m), 8.0-8.2 (1H, m), 9.39 (1H, 
br, s) 

Mass (APCI) : 503 (M + + 1) 
Example 31(4) 



10 



A mixture of (3RS)-l-(3-azabicyclo[3.2.2)non-3- 

yl)carbonylrnethyl-5 > 9-dimethyl-3-(imidazo]-l-yl)carbonylamino-2,3- 
dihydro-lH-l,4-benzodiazepin-2-one (300mg), N,N-dimethyI-l,3- 
phenylenediaminc dihydrochloride (149mg) and tricthylamine (2ml) in 
N,N-dimethylformamide (6ml) was stirred at 100°C for 2 hours. 

15 After allowing to cool to room temperature, ethyl acetate and water 
were added to the reaction mixture under stirring. The separated 
organic layer was washed with water and brine, and then dried over 
sodium sulfate. The solvent was evaporated in vacuo to afford an 
amorphous powder, which was washed with diisopropyl ether and 

20 collected by filtration to give a pale gray powder (320mg). To the 
powder dissolved in 1,4-dioxane was added 4N-hydrogen chloride in 
1,4-dioxane (0.5ml) at ambient temperature under stirring. The 
resultant mixture was evaporated in vacuo to dryness to afford a 
residue, which was washed with diisopropyl ether and collected by 

25 filtration to give N-[(3RS)-l-(3-azabicyclo[3.2.2Jnon-3- 
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y,)Carbo ^™eth y ,-5,9-di m e thy ,-2,3- d i hydro . 2 . oxo . 1H . 14 . 
benZOdiaZCPin - 3 - y,J - N '-f 3 -( N 'N-di melhylamino)pheny]]urca 
hydrochloride (280mg, 67. 1 % yicld) . 

5 mp : 190. 9-193. 1°C 

IR ( Nu Jol, cm 1 ) : 1690, 1630 

'~~.. tf): ,,, 2(]0Hm) 2 43 (3H ^ 

»■ ■). 2.7-3.4 (2 „. m) , 3 ,., 0 (2H , 4 Q6 

^-n»,,,, Hil ,, (1( , H , u=UK!u ; ; 

OH, m), 7.2-8.0 (7H, m)> 1 0 .04(1H, br, s) 
Mass (APCI) : 53] (free© M* + 1) 

Examp| r m 



N -" 3RS '-H3- a2 . b ,e yclo( 3. 2 . 2]no „. 3 . yl)carbony|meihyi _ 

- 3 - d ^ dr - 5 '-^-^'-.H- 1 .4. b , nzodia „ pi „. 2 . I>ne . 4 . (ixi . de _ 3 
"•]-N--(3-.,b y ..p fc .. 7l) . r .. (45 3me) _ , reaied h a ^ ijc 

»n.p,c,e d , acclic lnl , ydrjde wjs removcd undcr ^^^^ 

,| CS '^ Ue SU ^ ccl€ ^ '° P re parative thin layer chromatography 
"" S "-^(^..0.5n, ra .20X 2 „ cm:Mcrck)developedwiiiia 
mixture of* 



CHC, .„ AcOE, a„d MeOH (u-.ta.4y ,o gi ve N- t (3RS H . ( 3 
a " biC ^ l °r3.2. 2 J„o„. 3 .y 1) . carbony , mcthyl . 23 . d . hy(jr() _ 5 _ 
- -,oxy mct hy, 9 . rac , hy ,. 2 . oxo , H 4 3 
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■.«Hjlp»..jrl).,« as an .„,.*.„ n,a S5 (59.9-g,, which „ as 
powdered by ,.„„„,.„ in diisopropy , co|]ccied ^ 

(26.5mg; 59.3%). 

mp : 133-134. 5"C 

'H-NMR ( C DCl3 , tf):1 . 50 . 217(10H m) 2J0(3H s) 2m 
(«..). 2.38 (3H, s) ,3. 2e - 3 . 74 (4 „. .,,„.„ (2H , d , 
J-319.0H,). 5.17 (2H, d, d, ,,9.45H*. J = J5 .7H Z ), 5.59 (,„, d 
J = 7.82Hz), 6.76-7.56 (9H, m) 

APCLMS (m/ 2 ) : 560 .3 (M -tl) 



To a ,„,„„„„ 0l •(SRS)- 3 .. mill „. 1 ., ( 3., l , b|cyc)0[3 2 2Jnoo 

» 3 -"»-""'°»^=.'.ylJ-5. meI „ y ,.9. ( N, N .d ime , nylami „ 0) . 2 ,3. dihydro _ 
IH-1.4.b..„„l.„p, B . 2 . OM (285ms) „ , e , rallydrofuran (4m|) 
»<dad d,o P w isa ,.,„,„ jsocyanale (]()0mg) under sijfrjng ^ ^ 

'•-P.r...r.. T„e mix , ura „ as slirred room ^ ^ 2 

».«.. *«.v.i or ,„« solve „, in vacil0 alTordcd a res . due ^ 

» -u <r,, Urale d ,. d iisopropy , elher and collecud by mi[aijon to ^ a 

whhepcd., Toaso Iuti „„„ ft ha P „wd„i„ elny , acelaUwis 
addad 4N.„ y d,o 8 „ chIori da i„ a llly , acalala (0 . 2Jm|) unde> ^ 
The mialure was evapo „, ed . n (o ^ ^ ^ 

washed «,„„ d iisopropyl elher and co , |ected by fj||raijon ^ aff()td 

» N -'< 3RS >-H3-a 2 a6 i c y c 1 „ (3 . 2 , ) „ on .3. yl)carbo „ y , nie , hyI . 5mei 
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9-(N,N-dimethylamino)-2,3-dihydro-2-oxo-lH-l,4-benzodiazcpin-3- 
yl]-N'-(3-methylphenyl)urca hydrochloride (250mg,61 .5%) as a 
crystalline powder. 

mp : 216. 5-218. 7°C 

IR (Nujol, cm 1 ) : 1680, 1630 

'H-NMR (DMSO-d A) c5) : 1.3-2.2 (10H, m), 2.24 (3H, s), 2.80 
(6H, br, s), 3.0-3.2 (1H, m), 3.2-3.4 (1H, m), 3.5-3.9 (2H, br, m), 
4.56 (1H, d, J=16.7Hz), 5.11 (1H, d, J=16.7Hz), 5.67 (1H, m), 6.7- 
6.8 (1H, m), 7.0-7.3 (3H, m), 7.4-7.7 (3H, m), 7.72 (1H, m), 9.56 (1H. 
br, s) 

Mass (FAB) : 531 (hydrochloride free NT + 1) 
Examplf *A 

N-[(3RS)-2,3-Dihydro-5-(2-fluorophenyl)-9-methyl-l-iert- 
butoxycarbonylmethyl-2-oxo-lH-l,4-benzodiazepin-3-yl] -N'-[3- 
(tetrazol-5-yl)phenyl]urea was prepared in a similar manner to that of 
Example 5 1 . 

mp : 151. 4-174. 2°C(dec.) 

IR (Nujol, cm 1 ) : 1745, 1650 

'H-NMR (DMSO-d 6 ,d) : 1.25 (9H, s), 2.46 (3H, s), 4.11 (1H, 
d, J = 16.8Hz), 4.60 (1H, d, J = 16.7Hz) ; 5.34 (1H, d, J = 8.4Hz), 6.9-7.8 
(10H, m), 8.1-8.3 (2H, m), 9.32 (1H, br, s) 
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Mass (APCI) : 585 (M* + 1) 
Example 35 

N- [(3 RS)-l-( Adamant an- 1 -yl)carbonylme thy 1-2,3 -dihy dro-5- 
(2-fluorophenyI)-9-methyl-2-oxo-lH-l,4-benzodiazepin-3-yI] -N'- 
[3-(tetrazol-5-yl)phenyl]urea was prepared in a similar manner to that 
of Example 51 . 

mp : 195. 0-218. 4°C(dec.) 
IR (Nujol, cm ') : 1650 

'H-NMR (DMSO-d 6 ,d>) : 1.5-2.2 (15H, m), 2.42 (3H, br, s), 
4.12 (1H, d, J=17.1Hz), 5.23 (1H, d, J=17.5Hz), 5.31 (1H, d, 
J=8.3Hz), 6.9-7.8 (11H, m), 8.1 (1H, m), 9.28 (1H, br, s) 

Mass (FAB) : 647 (M + + 1) 

Example 36 

N-[(3RS)-2,3-Dihydro-l,5-9-trimcthyl-2-oxo-lH-l,4- 
benzodiazepin-3-yl]-N'-(3-methylphenyl)urea was prepared in a 
similar manner to that of Example 59. 

mp : 204. 2-206. 6°C 

IR (Nujol, cm 1 ) : 1685, 1645, 1610 

'H-NMR (DMSO-d^d) : 2.22 (3H, s), 2.35 (3H, s), 2.42 (3H, 
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s), 3.10 (3H, s), 5.03 (1H, dd, J=1.4Hz, J=8.5Hz), 6.72 (1H, d, 
J=6.4Hz), 7.0-7.7 (7H, m), 8.93 (1H, br, s) 
Mass (APCI) : 351 (NT + 1) 



5 Example 37 



N-[(3RS)-2,3-Dihydro-5,9-dimethyl-l-(2-methylphenacyl)-2- 
oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3-methylphenyl)urea was 
prepared in a similar manner to that of Example 59. 

mp : 128. 4-136. 2°C 

IR (Nujol, era 1 ) : 1650 

'H-NMR (DMSO-d s ,<5) : 2.22 (3H, s), 2.27 (3H, s), 2.40 (3H, 
s), 2.42 (3H, s), 4.55 (1H, d, J = 17.1Hz), 5.12 (1H, d, J = 8.5Hz), 5.37 
(1H, d, J=17.2Hz), 6.7-6.8 (1H, m), 7.0-7.8 (11H, m), 8.86 (1H, br, 
s) 

Mass (APCI) : 469 (M* + 1) 



Example Tft 



N-[(3RS)-l-(Adamantan-l-yI)carbonylmethyl-2,3-dihydro- 
5,9-dimethyl-2-oxo-lH-l ,4-benzodiazepin-3-yl]-N*-(3- 
methylphenyl)urea was prepared in a similar manner to that of 
Example 59. 
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rap : 182. 2-184. 2°C 

IR (Nujol, cm ') : 1700, 1658, 1638 

'H-NMR (DMS0-d 4 ,d> ) : 1.6-2.1 (15H, m), 2.22 (3H, s), 2.34 
(3H, s), 3.96 (1H, d, J = 17.5Hz), 5.0-5.1 (1H, m), 5.21 (1H, d, 
J = 17.5Hz), 6.72 (1H, d, J = 6.3Hz), 7.1-7.7 (7H, m), 8.84 (1H, br, s) 

Mass (APCI) : 513 (fvT + 1) 

F.xamplr TO 

N-[(3RS)-l-Cyclohexylcarbonylmethyl-2,3-dihydro-5,9- 
dimethyl-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
methylphenyl)urca was prepared in a similar manner to that of 
Example 59. 

mp : 179. 2-180. 9°C 

IR (Nujol, cm 1 ) : 1710, 1655, 1638 

'H-NMR (DMSO-d 6 ,<5) : 1.0-1.8 (10H, m), 1.8-2.0 (1H, m), 
2.22 (3H, s), 2.33 (3H, s), 4.06 (1H. d, J = 17.6Hz), 5.02 (1H, d, 
J = 17.3Hz), 5.08 (1H, d, J = 7.0Hz), 6.72 (1H, d. J = 6.0Hz), 7.0-7.6 
(7H, m), 8.84 (1H, br, s) 

Mass (APCI) : 461 (M* + 1) 

Example d() 

N-[(3RS)-2,3-Dihydro-5-(2-fluorophenyl)-9-methyl-l- 
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methyIcarbonylmcihyl-2-oxo-lH-l,4-benzodiazepin-3-ylj -N'-[3- 
(tetrazol-5-yl)phenyl]urea was prepared in a similar manner to that of 
Example 51. 

mp : 173. 5-189. 8°C 

IR (Nujol, cm 1 ) : 1730, 1680, 1650 

'H-NMR (DMSO-d 6 ,<5) : 2.03 (3H, s), 2.41 (3H, s), 4.29 (1H, 
d, J=17.7Hz), 4.96 (1H, d, J=17.6Hz), 6.9-7.8 (11H, m), 8.20 (1H, m), 
9.35 (1H, br, s) 

Mass (APCI) : 527 (M* + 1) 

Example 41 

N-f(3RS)-2,3-Dihydro-5,9-dimethyI-l-tcrt- 
butylcarbonylmethyl-2-oxo-lH-l,4-benzodiazepin-3-y!]-N'-(3- 
methylphenyl)urea was prepared in a similar manner to that of 
Example 59. 

mp : 179. 6-181. 2°C 

IR (Nujol, cm ') : 1720, 1670, 1645 

'H-NMR (DMSO-d 6 ,tf) : 1.08 (9H, s), 2.22 (3H, s), 2.34 (3H, 
s), 4.01 (1H, d, J=17.4Hz), 5.08 (1H, dd, J=1.4Hz and J = 8.5Hz), 5.22 
(1H, d, J=17.4Hz), 6.72 (1H, d, J = 6.5Hz), 7.0-7.7 (7H, m), 8.84 (1H, 
br, s) 

Mass (APCI) : 435 (M* + 1) 
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Example 4? 

N-[(3RS)-2,3-Dihydro-5-(2-fluorophenyl)-9-methyl-l-(3- 
nitrophenacy])-2-oxo-lH-l,4-benzodiazepin-3-yl] -N'-[3-(tetrazol- 
5-yl)phenyl]urea was prepared in a similar manner to that of Example 
51. 

mp : 194. 4-198. 1°C 

IR (Nujol, cm 1 ) : 1655, 1620 

'H-NMR (DMS0-d 6 ,£) : 2.50 (3H, s), 4.96 (1H, d, J = 17.7Hz), 
5.43 (1H, d, J=8.3Hz), 5.84 (1H, d, J=17.8Hz), 7.0-8.5 (15H, m), 
8.65 (1H, m), 9.33 (1H, m) 

Mass (APCI) : 634 (M* + 1) 

Example 43 

N-[(3RS)-2,3-Dihydro-5-(2-fluorophenyl)-9-methyl-l-(2- 
nitrophenacyl)-2-oxo-lH-l,4-benzodiazepin-3-yl] -N'-[3-(tetrazol- 
5-yl)phenyl]urea was prepared in a similar manner to that of Example 
51. 

mp : 192. 2-197. 1 °C 

IR (Nujol, cm 1 ) : 1650, 1620 

'H-NMR (DMSO-d,,<5) : 2.45 (3H, s), 4.73 (1H, d, J=18.1Hz), 
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Example 44 

N-[(3RS)-2,3-Dihydro-l-ethyIcarbonylmethyl-5,9-dimethyl-2- 
oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3-methylphenyl)urea was 
prepared in a similar manner to that of Example 59. 

rap : 125. 1-127. 5°C 

IR (Nujol, cm 1 ) : 1720, 1640 

'H-NMR (DMSO-d 6 ,tf) : 0.87 (3H, t, J = 7.2Hz), 2.22 (3H, s), 
2.33 (3H, s), 2.3-2.5 (2H, m), 4.08 (1H, d, J=17.5Hz), 4.92 (1H, d, 
J = 17.5Hz), 5.10 (1H, dd, J = 1.4Hz and 8.5Hz), 6.7-6.9 (1H, m), 7.0- 
7.7 (7H, m), 8.90 (1H, br, s) 

Mass (APCI) : 407 (NT + 1) 

Example. 4J 

N-[(3RS)-l-(3-Azabicyclo[3.2.2]non-3-yl)carbonylmethyI- 
2,3-dihydro-5-isopropyl-9-methyl-2-oxo-l H-l ,4-benzodiazepin-3- 
yl]-N'-(3-methylphenyl)urea was prepared in a similar manner to that 
of Example 59. 

mp : 189. 9-192. 8°C 

IR (Nujol, cm ') : 1650, 1610, 1700 
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'H-NMR (DMSO-d 6 ,d) : 1.11 (3H, d, J=7.0Hz), 1.21 (3H, d, 
J = 6.5Hz), 1.4-2.1 (10H, m), 2.22 (3H, s), 2.37 (3H, s), 3.0-3.4 (2H, 
m), 3.6-4.0 (2H, m), 4.04 (1H, d, J = 16.1Hz), 5.00 (1H, d, J = 16.2Hz), 
5.09 (1H, d, J = 8.4Hz), 6.72 (1H, d, J = 6.2Hz), 7.0-7.7 (7H, m), 
8.85(1H, br, s) 

Mass (APCI) : 530 (M + + 1) 

Example 46 

N-[(3 RS)-2, 3- Dihydro-5, 9- dimethyl- 1- met hylcarbonylmet hyl- 
2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3-methylphenyI)urea was 
prepared in a similar manner to that of Example 59. 

mp : 126. 1-127. 7°C 

IR (Nujol, cm 1 ) : 1720, 1650 

'H-NMR (DMSO-d 6) <5) : 2.00 (3H, s), 2.22 (3H, s), 2.33 (3H, 
s), 2.47 (3H, s), 4.11 (1H, d, J=17.8Hz), 4.93 (1H, d, J=17.6Hz), 
5-.0-5.2 (1H, m), 6.7-6.8 (1H, m), 7.0-7.6 (7H. m), 8.90 (1H, br, s) 

Mass (APCI) : 393 (M* + 1) 

Example 47 

N-[(3RS)-5-Cyclohexyl-l-cyclopropylcarbonylmethyl-2,3- 
dihydro-9-methyl-2-oxo-l H-l ,4-benzodiazepin-3-yl] -N'-[3- 
(tetrazol-5-yl)phenyl]urea was prepared in a similar manner to that of 
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Example 51. 

mp : 227. 1-233. 2°C 

IR (Nujol, cm' 1 ) : 1715, 1650 

'H-NMR (DMSO-d 6 ,<5) : 0.7-2.1 (15H, m), 2.36 (3H, s), 2.8- 
3.0 (1H, m), 4.30 (1H, d, J = 17.6Hz), 4.96 (1H, d, J=17.5Hz), 5.10 
(1H, d, J = 8.2Hz), 7.3-7.7 (7H, m), 8.15 (1H, br), 9.23 (1H, br, s) 

Mass (APCI) : 541 (M* + 1) 

Example 4«.-| 

N-[(3RS)-2,3-Dihydro-l-ethoxycarbonylmelhyl-5,9-dimethyl- 
2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3-methyIphenyl)urca was 
prepared in a similar manner to that of Example 59. 

mp : 229. 7-231. 0°C 

IR (Nujol, cm ') : 1755, 1685, 1645, 1615 

'H-NMR (DMSO-d,,,(5) : 1.27 (3H, t, J = 7.1Hz), 2.22 (3H, s), 
2.33 (3H, s), 2.45 (3H, s), 4.02 (2H, q, J = 7.1Hz), 4.08 (1H, m), 4.68 
(1H, d, J = 16.8Hz), 5.09-5.14 (1H, m), 6.72 (1H, d, J=6.4Hz), 7.0-7.7 
(7H, m), 8.87 (1H, br, s) 

Mass (APCI) : 423 (M* + 1) 

Example Ap.l 
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A mixture of N-[(3RS)-2,3-dihydro-l-ethoxycarbonymcthyl-5, 
9-dimethyl-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
methylphenyl)urea (1.3g) and IN aqueous sodium hydroxide (15ml) in 
1,2-dimethoxyethane (15ml) was stirred at room temperature 
overnight. IN aqueous hydrochloric acid was added to the reaction 
mixture. The mixture was evaporated to dryness to afford a residue, 
which was triturated in water and collected by filtration to give the 
first crop of the desired product as a white powder (417mg, 34.3%). 
To the filtrate were added ethyl acetate and 0.1N aqueous 
hydrochloric acid. The separated organic layer was washed with 
water and brine, and then dried over magnesium sulfate. The 
solvent was evaporated in vacuo to afford the second crop of N- 
[(3RS)-2,3-dihydro-l-carboxymethyl-5, 9-dimethyl-2-oxo-l H-1,4- 
benzodiazepin-3-yI]-N'-(3-mcthylphenyl)urea (631mg, 51.9%) as a 
white crystalline powder. 

1R (Nujol, cm 1 ) : 1690, 1658, 1620 
Anal : C,,H22N 4 0 4 • 0.5H,O 

calc. C: 62.52, H : 5.75, N : 13.89 
found C: 62.86, H : 5.58, N : 13.84 
'H-NMR (DMSO-d 6 ,d> ) : 2.22 (3H, s), 2.33 (3H, s), 2.41 (3H, 
s), 3.94 (1H, d, J=17.0Hz), 4.65 (1H, d, J=17.0Hz), 5.10 (1H, d, 
J=7.2Hz), 6.72 (1H, d, J = 6.4Hz), 7.0-7.6 (7H, m), 8.91 (1H, s) 
Mass (APCI) : 395 (IVT + 1) 
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Example ^-^(1) 



N-{(3RS)-l-[4-(Piperidino)piperidin-l-y]]carbonylmcthyl- 
5,9-dimethy]-2,3-dihydro-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
methylphenyl)urea was prepared in a similar manner to that of 
Preparation 59-5. 

rap : 214. 5-217. 3°C 

IR (Nujol, cm ') : 1660 

'H-NMR (DMSO-d 6 ,d) : 1.0-1.9 (10H, m), 2.22 (3H, s), 2.35 
(3H, s), 2.43 (3H, s), 2.3-2.6 (6H, m), 2.8-3.1 (1H, m), 3.7-4.0 (2H, 
m), 4.1-4.3 (1H, m), 4.9-5.2 (2H, m), 6.71 (1H, d, J=6.4Hz), 7.0-7.7 
(7H, m), 8.92 (1H, br, s) 

Mass (APCI) : 545 (M + + 1) 



N-[(3RS)-2,3-Dihydro-5, 9-dimethyl-l-(4-methylpiperazin-l 
y])carbony]methyi-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
methylphenyl)urea was prepared in a similar manner to that of 
Preparation 59-5. 



IR (Nujol, cm 1 ) : 1675, 1640, 1610 

'H-NMR (DMS0-d 6 ,£) : 2.15 (3H, s), 2.22 (3H, s), 2.35 (3H, 
(3H, s), 3.3-3.5 (4H, br), 3.91 (1H, d, J=16.4Hz), 5.04 (1H, d, 
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J = 16.1Hz), 5.11-5.12 (1H, m), 6.71 (1H, d, J = 6.3Hz), 7.0-7.6 (7H, 
m), 8.92 (1H, br, s) 

Mass (APCI) : 477 (M* + 1) 



Example dX-tH) 



N-[(3RS)-5 ! 9-Dimcthyl-l-[(pyrrolidin-l-yl)carbonylmethyl]- 
2-oxo-lH-l,4-benzodiazepin-3-yI]-N'-(3-methylphenyl)urea was 
prepared in a similar manner to that of Preparation 59-5. 

IR (Nujol, cm 1 ) : 1650 

'H-NMR (DMSO-d 6 ,d) : 1.6-2.0 (2H, m), 2.22 (3H, s), 2.35 
(3H, s), 2.43 (3H, s), 3.1-3.3 (2H, m), 3.88 (1H, d, J=16.4Hz), 4.86 
(1H, d, J = 16.4Hz), 5.10 (1H, d, J=7.2Hz), 6.72 (1H, d, J = 6.3Hz), 
7.0-7.6 (7H, m), 8.92 (1H, s) 

Mass (APCI) : 448 (M* + 1) 



Examp_k 4 F-^(-1) 



N-[(3RS)-l-(Azacyclooctan-l-yl)carbonyimethyl-5,9- 
dimethyI-2,3-dihydro-2-oxo-lH-l,4-benzodiazepin-3-y]]-N'-(3- 
methylphenyl)urea was prepared in a similar manner to that of 
Preparation 59-5. 



IR (Nujol, cm ') : 1650, 1610 
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'H-NMR (DMSO-d..tf ) : 1.2-1.. (I 0H. .,, 2.22 (3H, .,. 2 36 
(»• ■). 2.44 (3„, .,, 2.9-3.3 (2H, 3.3.3.. (2„. 3 .93 (1H d 
W6.1H,,, 4.95 ( 1H , d, ,.„.,„„, 5 . 09 (1H> d J=? 1H2) ^ 
J. J = 6 5Hz), 7.0-7.6 (7H. m), 8.86 (1H. br. s) 
5 Mass (APCI) : 490 (M* + J) 

N-((3RS)-l- (( 3RS)-3-(N,N-Di et h y laminocarbonvl)p iperi din- 

«> 1 -y , I" c "'»onylni C ,by|.5.9.din,erhyl.2,3.dihydro.2.oxo.lH.l 4- 
be n2 odia Z epin-3- y , } - N , (3 . methylpheny])urea w „ p,..,.,,^ a 

similar manner to thai of Preparation 59-5. 



15 



7 T) 



mp : 150. 8-154. 7°C 
'R (Nujol, cm 1 ) : 1655, 1610 

'H-NMR (DMSO-d 6 , (5) : 0.9-1.3 (8H, m), 1.4-2.0 (2H m) 

22 (3H, ,,,2.35(3^^ 2 .43 (31, .s, 2 9 .3.5 (7 „. m) , 3.7.4.3 (3H 
5.0-5.2 (2H,m), 6.71 (,„. d . J=6 . 2Hz) , ? 

(1H, m) 

Mass (APCI) : 561 (M* + 1) 

ExHmpl r 4J 



N-[(3RS)-l- ( 4-Hydro Xy -4- P henylpi P eridin-l. 
25 y0c.rbony]methyl.5.9.di« e »hyl.2.3.dihydro -2-oxo -, H -1 ,4- 



20 



266 



WO 98/15535 




^^T/JP97/03483 

benzodiazepin-3- yl] . N , (3 . methvlpheny])urea was preparcd ^ ^ 
similar manner to that of Preparation 59-5. 

mp : 163. 2-164. 9°C 

IR (Nujol, cm 1 ) : 1665, 1645 

'H-NMR (DMSO-d..ff , : ,.4-2.0 (4H. .,. 2.22 (3H. ., 2 37 
P". 2.45 (3H. .,. 2.8.3.0 (1 „, m) , 3 . 2 .3. 6 (2H , m) , ^ (JH 
■">• 4.9-5.2 (2H, „>. 6. 7] (1 „, „, J.6.3H,,. 7 . 0 . 7 . 6 (I2H , ' 
(1H, m) 

Mass (APCI) : 554 (M* + 1) 



N- [ (3RS)-2 ) 3-dihydro-5,9-d imet h yI -l- (morpho]in . 1 . yl) . 
15 c "bonyl me , hy ,. 2 . oxo . 1H . 14 . benzodiazep . n 3 y]j n ^ 

-th y , phe „ y])urea was prepareJ a sjm . iar manner ^ ^ 
Preparation 59-5. 



10 



20 



m P • 219. 0-220. 1°C 

IR (iNujol, cm 1 ) : 1675, 1640 

'H-NMR (DMSO-d.,*) : 2. 22 (3H , .,, 2 . 36 (3H , „_ ^ 
•)• (8H. .,. 3.M „„. d , WOl) , 5 . 04 (I „ d J = ]6H2) s io 

OH. d. J-6.9HZ,, 6. 72 (1 „, d , J = 6 . 3H2) ? 0 . ? 6 (?H ^ g ^ 



25 



Mass (APCI) : 464 (M* + 1) 
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Example 4?-->fft) 



N-{(3RS)-2,3-Dihydro-5,9-dimethyl-l-f4-methy]piperazin.l- 
5 yl)carbonyl m ethyl]-2-oxo-lH-l,4-benzodia 2 epin-3-yl}-N'-(3- 
methylphenyl)urca was prepared in a similar manner to that of 
Preparation 59-5. 



0 



IR (Nujol, cm 1 ) : 1675, 1640, 1610 

'H-NMR (DMSO-d 6 ,(5) : 2.15 (3H, s), 2.22 (3H, ,), 2.35 (3H, 
s), 2.43 (3H, s), 3.3-3.5 (4H, br), 3.91 (1H, d, J=16.4Hz), 5.04 (1H, d, 
J=16.1Hz), 5.11-5.12 (1H, m), 6.71 (1H, d, J = 6.3Hz), 7.0-7.6 (7H, 
m), 8.92 (1H, br, s) 

Mass (APCI) : 477 (NT + 1) 

Exnmpl e 48-3(0) 

N-[(3RS)-l-(N,N-Diethylamino)carbonylmethyl-2,3-dihydro- 
5,9-dimethyl-2-oxo-lH-l,4-benzodiazepin-3-yl]-N > -(3- 
methy]phenyl)urea was prepared in a similar manner to that of 
Preparation 59-5. 

IR (Nujol, cm ') : 1670, 1625 

'H-NMR (DMSO-d 6 ,tf) : 0.92 (3H, t, J = 7.0Hz), 1.13 (3H, t, 
J = 7.0Hz), 2.22 (3H, s), 2.36 (3H, s), 2.43 (3H, ,), 3.0-3.5 (4H, m), 
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3.88 (1H, d, J=16.1Hz), 4.97 (1H, d, J = 16.1Hz), 5.08 (1H, d, 
J=7.1Hz), 6.71 (1H, d, j = 6.5Hz), 7.0, 7.6 (7H, m), 8.89 (1H, br, s) 
Mass (APCI) : 450 (M* + 1) 

5 Example 4«.tpn) 

N-[(3RS)-2,3-Dihydro-l-(N-ethylamino)carbonylmethyl-5,9- 
dimethyl-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
methylphcnyl)urea was prepared in a similar manner to that of 
10 Preparation 59-5. 

IR (Nujol, cm ') : 1658, 1610 

'H-NMR (DMSO-d 6 ,d>) : 0.93 (3H, t, J = 7.2Hz), 2.22 (3H, s), 
2-32 (3H, s), 2.42 (3H, s), 2,9-3.0 (2H, m), 3.76 (1H, d, J = 15.8Hz), 
15 4.63 (1H, d, J=15.8Hz), 5.07 (1H, d, J = 8.5Hz), 6.71 (1H, d, J = 6.2Hz), 
7-0-7.3 (3H, m), 7.3-7.4 (1H, m), 7.4-7.6 (2H, m), 7.8-8.0 (1H, m), 
8.91 (1H, br, s) 

Mass (APCI) : 422 (M + + 1) 
20 Example 4^-1(1 

N-[(3RS)-2,3-Dihydro-5,9-dimethyl-l-(N-tcrt-butyla m ino- 
carbonylmethyl)-2-oxo-lH-l > 4-benzodiazepin-3-yl]-N'-(3- 
methyl P henyi)urea was prepared in a similar manner to that of 
25 Preparation 59-5. 
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mp : 243. 4-244. 4°C 

IR (Nujol, cm' 1 ) : 3310, 1645 

'H-NMR (DMSO-d 6 ,S) : 1.13 (9H, s), 2.22 (3H, s), 2.32 (3H, 
5 s), 2.43 (3H, s), 3.68 (1H, d, J = 15.7Hz), 4.62 (1H, d, J = 15.7Hz), 
5.07 (1H, dd, J=1.4Hz and 8.6Hz), 6.72 (1H, d, J=6.5Hz), 7.0-7.6 
(7H, m), 8.87 (1H, br, s) 

Mass (APCI) : 450 (M* + 1) 



10 Example i R.1(17) 



N-f(3RS)-l-(Azacycloheptan-l-y])carbonylmethy!-2,3- 
dihydro-5,9-dimethyl-2-oxo-lH-l,4-benzodiazepin-3-y!]-N--(3- 
methylphenyl)urea was prepared in a similar manner to that of 
15 Preparation 59-5. 



mp : 203. 6-204. 2°C 

IR (Nujol, era 1 ) : 1670, 1630 

'H-NMR (DMSO-d„(5) : 1.3-1.9 (8H, m), 2.22 (3H, s), 2.36 
(3H ; s), 2.44 (3H, s), 3.0-3.2 (1H, m), 3.2-3.4 (1H, m), 3.4-3.7 (2H, 
m), 3.92 (1H, d, J = 16.2Hz), 4.96 (1H, d, J = 16.1Hz), 5.09 (1H, d, 
J = 7.4Hz), 6.71 (1H, d, J = 6.4Hz), 7.0-7.6 (7H, m), 8.87 (1H, br, s) 

Mass (APCI) : 476 (M + + 1) 



25 F.x.-impl- 4«-*n^) 
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N -[(3RS)-l-(4-Aminocarbonylpj P eridin-l-yl)carbonylmethyl- 
2,3-dihydro-5,9-dimethyl-2-oxo-lH-l,4-benzodiaz e pi n -3-yl]-N'.(3. 
methylphenyl)urea was prepared in a similar manner to that of 
5 Preparation 59-5. 



mp : 196. 8-198. 0°C 
IR (Nujol, cm 1 ) : 1650 

'H-NMR (DMSO-d 6>< 5) : 1.1-1.8 (4H, m), 2.22 (3H, s), 2.: 
3H, s), 2.43 (3H, s), 2.6-2.8 (1H, m), 2.8-3.2 (2H, m), 3.7-4.2 (3 
), 4.9-5.2 (2H, m), 6.7-6.9 (1H, br, s), 7.0-7.6 (7H, m), 8.93 (1H, 

i 

Mass (APCI) : 505 (IVT + 1) 



Example 48-3(14) 



N-l(3RS)-2 ) 3-Dihydro-l-[4-(2-hydroxyethyl)pi p erazin-l- 
yI]earbo n y| m e t hy]-5 > 9-dimethyl-2-oxo-lH-l,4-ben 2 odiazepin-3-y]]- 
N'-(3-methylphcnyl)urca was prepared in a similar manner to that of 
Preparation 59-5. 



mp : 221. 7-224. 2°C 

IR (Nujol, cm ') : 1660, 1635 

'H-NMR (DMSO-d 6 ,tf): 2.22 (3H, s), 2.35 (3H, s), 2.43 (3H, 
s), 2.2-2.6 (8H, m), 3.3-3.6 (4H, m), 3.91 (1H, d, J = 16.4Hz), 4.3-4.5 
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(1H, m), 5.0-5.2 (2H, m), 6.73 (1H, m), 7.0-7.6 (7H, m), 8.92 (1H, br, 
s) 

Mass (APCI) : 507 (M* + 1) 
Example 48-3MS) 

N-[(3RS)-2,3-Dihydro-l-(N,N- 
diisobutylamino)earbonylmethyl-5,9-dimethyl-2-oxo-lH-l,4- 
bcnzodia2epin-3-yl]-N'-(3-methylphcnyl)urea was prepared in a 
similar manner to that of Preparation 59-5. 

mp : 226. 9-228. 1°C 

IR (Nujoi, cm 1 ) : 1680, 1660 

'H-NMR (DMSO-d 6 ,(5) : 0.7-0.8 (6H, m), 0.8-1.0 (6H, m), 
2.22 (3H, s), 2.36 (3H, s), 2.43 (3H, s), 2.9-3.2 (4H, m), 3.89 (1H, d, 
J=16.0Hz), 4.99 (1H, d, J = 16.0Hz), 5.07 (1H, d, J=7.1Hz), 6.71 (1H, 
d, J = 6.3Hz), 7.0-7.6 (7H, m), 8.85 (1H. br, s) 

Mass (APCI) : 506 (M + + 1) 

Example AK-Vlfi) 

N-[(3RS)-2,3-Dihydro-l-(N,N-bis-(2-hydroxyethy])amino)- 
carbonylmethy)-5,9-dimethyl-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'- 
(3-methylphenyl)urea was prepared in a similar manner to that of 
Preparation 59-5. 
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mp : 160. 5-161. 1 °C 

IR (Nujol, cm ') : 1650, 3300 

'H-NMR (DMSO-d 6 ,c5) : 2.22 (3H, s), 2.34 (3H, s), 2.43 (3H, 
5 s), 2.9-3.8 (6H, m), 4.15 (1H. d, J=16.5Hz), 4.5-4.7 (1H, m), 4.8-5.0 
(1H, br), 5.0-5.2 (2H, br), 6.72 (1H, d, J=6.3Hz), 7.0-7.6 (7H, m), 
8.92 (1H, br, s) 

Mass (APCI) : 482 (M* + 1) 

10 Example 40 

N-[(3RS)-5-Cyclohexyl-2,3-dihydro-l-(imidazol-4-yl)methy]- 
9-methyt-2-oxo-lH-l,4-benzodiazepin-3-yI] -N , -[3-(tetrazol-5- 
yl)phenyl]urea was prepared in a similar manner to that of Example 
51. 

mp : 168. 2-179. 2°C 
IR (Nujol, cm" 1 ) : 1650 

'H-NMR (DMSO-d„<5) : 0.9-1.9 (10H, m), 2.45 (3H, s), 2.73 
(1H, br, s), 4.23 (1H, d, J=14.7Hz), 5.03 (1H, d, J=8.3Hz), 5.36 (1H, 
d, J = 14.7Hz), 6.8-7.0 (1H, br, s), 7.2-7.6 (8H, m), 8.0-8.2 (2H, m), 
9.25 (1H, br, s) 

Mass (FAB) : 539 (M + + 1) 

Example- sn(p 
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N-[(3RS)-l-(3-Azabicyclo[3.2.2]non-3-yl)carbonyImethyl- 
5,9-dimethyl-2,3-dihydro-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
bromophenyl)urea was prepared in a similar manner to that of 
Example 59. 

mp : 168.1-171. 1°C 
IR (Nujol, enr') : 1645 

l H-NMR (DMSO-d s ,d) : 1.3-2.2 (10H, m), 2.36 (3H, s), 2.45 
(3H, s), 2.9-3.4 (2H, m), 3.5-3.9 (2H, m), 3.96 (1H, d, J=16.5Hz), 
5.11 (1H, d, J=16.5Hz), 5.09 (1H, d, J = 8.6Hz), 7.0-7.6 (7H, m), 7.75 
(1H, br, s), 9.16 (1H, br, s) 

Mass (APCI) : 568 (M* +2), 564 (M* ) 

Example SfU7;> 

N-f(3RS)-l-(3-Azabicyclo[3.2.2]non-3-yl)carbonylmethyl- 
5,9-dimethyl-2,3-dihydro-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
chlorophenyl)urea was prepared in a similar manner to that of 
Example 59. 

mp : 181. 2-185. 1 °C 

IR (Nujol, cm 1 ) : 1680, 1640 

'H-NMR (DMSO-d 6 ,tf) : 1.3-2.2 (10H, m), 2.36 (3H, s), 2.44 
(3H, s), 2.9-3.3 (2H, m), 3.5-3.9 (2H, m), 3.96 (1H, d, J = 16.4Hz), 
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5.11 (1H, d, J=16.4Hz), 5.0-5.2 (1H, m), 6.94 (1H, d, J=8.5Hz), 
7.0-7.7 (7H, m), 9.17 (1H, br, s) 

Mass (APCI) : 522 (M* + 1) 

Fxamplr IQ^lj 

N-[(3RS)-l-(3-Azabicyclo[3.2.2]non-3-yl)carbonylmethy]- 
5,9-dimethy]-2,3-dihydro-2-oxo-lH-l,4-benzodiazepin-3-y]]-N'-(3- 
methylthiophenyl)urea was prepared in a similar manner to that of 
Example 59. 

mp : 237. 2-238. 5°C 

IR (Nujol, cm 1 ) : 1680, 1660, 1645 

l H-NMR (DMSO-d 6 ,<5) : 1.3-2.2 (10H, m), 2.36 (3H, s), 2.40 
(3H, s), 2.44 (3H, s), 2.9-3.4 (2H, m), 3.5-3.9 (2H, m) 7 3.96 (1H, d, 
J = 16.5Hz), 5.11 (1H, d, J=16.5Hz), 5.0-5.2 (1H, m) 

Mass (APCI) : 534 (M + + 1) 

Example ^0(4) 

N-f(3RS)-l-(3-Azabicyclo[3.2.2Jnon-3-yl)carbonylmethyl- 
5,9-dimethy]-2,3-dihydro-2-oxo-lH-l,4-benzodiazepin-3-yl)-N , -(3- 
methoxyphenyl)urea was prepared in a similar manner to that of 
Example 59. 
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mp : 169. 6-170. 7°C 

IR (Nujol, cm' 1 ) : 1700, 1675, 1640 

'H-NMR (DMSO-d.,*) : 1.3-2.2 (10H, m), 2.36 (3 H , s), 2.44 
(3H, s), 2.9-3.3 (2H, m), 3.5-3.9 (2H, m), 3.67 (3H, .), 3.96 (1H, d, 
5 J=16.5Hz), 5.11 (1H, d, J-16.5HZ). 5.0-5.2 (1H, »), 6.4-6.6 ( 1H . m), 
6.7-6.9 (1H, m), 7.0-7.6 (6H, m), 8.98 (1H, br, s) 
Mass (APCI) : 518 (M* + 1) 



N-[(3RS)-l-(3-Azabicyclo[3.2.2]non-3-y])c ar bonylmethyl- 

2,3-dihydro-5,9-din 1 e.hyl-2-oxo-lH-l,4-benzodia2epin-3-y]]-N--(3- 
m ethylphenyl)urea was prepared in a similar manner to that of 
Example 59. 



mp : 176. 9-179. 1 °C 

IR (Nujol, cm 1 ) : 1670, 1640 

'H-NMR (DMSO-d 6 ,<5) : 1.4-1.8 (8H, m), 1.9-2.1 (2H, m), 
2-22 (3H, s), 2.36 (3H, s), 2.44 (3H, s), 3.0-3.4 (2H, m), 3.6-4.0 (2H. 
•»>. 3.96 (1H. d, J-16HZ), 5.11 (1H , d, J=16Hz), 5.0-5.1 (1H, br, m)> 
6.71 (1H, d, J=6.6Hz), 7.0-7.6 (7H, m), 8.87 (1H, br, s) 
Mass (APCI) : 502 (M* + 1) 

Exampl f <| 
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A mixture of 3-amino-l-(2-acet y lben 2y l)-5-cycloh C xyl-2,3- 
dihydro-9- m ethyl-lH-l,4-benzodiazepin-2-one (280mg), 4- 
nhropheny. N- {3 -(tetrazoI-5-y])phcny]} carbamate (249 mg ) and 
triethylamine (281 mg ) in NN-dimethylformamide was stirred at room 
* temperature for 50 minutes. Ethyl acetate and 0.1N aqueous 
hydrochloric acid were added to the reaction mixture. The 
separated organic iayer was washed with water and brine, and then 
dried over magnesium sulfate. The solvent was evaporated in vacuo 
to afford a residue, which was washed with diisopropy, ether to give 

«> N -t( 3RS )- 1 -(2-ac e tylbenzyl)-5-cyclohexyl-2,3-dihydro-9-methyl-2- 
oxo-lH-l^-benzodiazepinO-y.J-N'-p^tetrazol-f-yDpheny,,^, 
(348mg, 84.9%) as a crystalline powder. 



15 



20 



mp : 199. 0-208. 0°C 
IR (Nujol, cm 1 ) : 1635 

'H-NMR (DMSO-d 6 ,tf ) : 1.0-2.2 (,0H, m), 2.33 (3H, s), 2.41 
OH, ,), 3.00 (1H, br, s), 4.57 (1H, d, J=17.4Hz), 5.19 (1H d 
^lH z) ,5.33 ( lH.d (J= l 7 .4Hz ) , 7.0-8.0 (1 1H, m), 9.22 <!„.' br. s) 

Mass (APCI) : 591 (M* + 1) 

Ex.implf 



N-[(3RS)-5-(3-A Z abicycJof3.2.2]non-3-yI )m ethyl-2,3- 

dihydro-l,9-dimethy,-2-oxo-lH-l ) 4-benzodiaze P in-3-y, ] - N '-(3- 
25 methylphenyDurea was prepared in a similar manner to that of 
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Example 59. 

mp : 145. 6-149. 2°C 

IR (Nujol, cm 1 ) : 1670, 1635, 1600 

'H-NMR (DMSO-d 6> <5) : 1.1-1.6 (8H, m), 1.6-1.8 (2H, m), 
2.22 (3H, br, s), 2.35 (3H, s), 3.06 (3H, s), 3.06-3.10 (1H, m), 4.23 
(1H, d, J=13.8Hz), 5.12 (1H, d, J = 7.9Hz), 6.72 (1H, d, J = 6.3Hz), 
7.0-7.3 (3H, m), 7.3-7.45 (2H, m), 7.45-7.6 (1H, d, J = 6.9Hz), 7.67 
(1H, d, J=7.5Hz), 8.94 (lH.s) 

Mass (APCI) : 474 (IVT + 1) 

Example S3 

N-[(3RS)-l-(3-Azabicyclo[3.2.2]non-3-yl)carbonylmelhyl- 
2,3-dihydro-5-methoxyme»hyl-9-mcthyl-2-oxo-l H-1,4- 
benzodiazcpin-3-y]]-N'-(3-methylphenyl)urea was prepared in a 
similar manner to that of Example 59. 

mp : 178. 1-182. rC 
IR (Nujol, cm 1 ) ; 1640 

'H-NMR (DMSO-d 6 ,(5) : 1.4-1.9 (8H, m), 1.9-2.1 (2H, m), 
2.22 (3H, s), 2.38 (3H, s), 3.35 (3H, s), 3.3-4.1 (4H, m), 4.00 (1H, d, 
J=16.9Hz), 4.52 (2H, m), 5.0-5.3 (2H, m), 6.74 (1H, br, s), 7.0-7.7 
(7H, m), 8.88 (1H, br, s) 

Mass (APCI) : 532 (M* + 1) 



277 



WO 98/15535 



7JP97/03483 



Example S4 

N-[(3RS)-5-CycIohexyl-l-cyclohexylcarbonyImethyl-2,3- 

dihydro-9-methyl-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
methylphenyl)urea was prepared in a similar manner to that of 
Example 59. 

mp : 159. 3-169. 6°C 

IR (Nujol, cm 1 ) : 1710, 1640, 1600 

"H-NMR (DMSO-d 6 ,<5) : 1.0-2.1 (20H, m), 2.22 (3H, s), 2.33 
(3H, s), 2.3-2.6 (1H, br, s), 2.94 (1H, br, s), 4.10 (1H, d, J = 17.4Hz), 
4.89 (1H, d, J=17.4Hz), 5.06 (1H, d, J = 8.4Hz), 6.71 (1H, d, J = 5.5Hz), 
7.0-7.6 (7H, m), 8.81 (1H, br, s) 

Mass (APCI) : 530 (M* + 1) 

Example 

N-[(3RS)-2,3-Dihydro-l, 9-dimethyl-5-(4-methyIpiperazin- 1 - 
y!)-methyl-2-oxo-lH-l,4-benzodiazepin-3-yl]-N , -(3- 
methylphenyl)urea was prepared in a similar manner to that of 
Example 59. 

mp : 136. 2-140. 1 6 C 

IR (Nujol, cm 1 ) : 1650, 1600 
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'H-NMR (DMSO-d 6 ,c5) : 2.07 (3H, s), 2.21 (3H, s), 2.27 (3H, 
O. 2.35 (3H, ,), 2.0-2.6 (4H, ra ), 2.9-3.2 (5H, m), 4.11 (1H , d, 
J-H.6HZ), 5.07 (1H, d, J-8.1HZ), 6.7-6.9 (1H, br, s), 7.0-7.8 (7H, 



ra) 

5 Mass (APCI) : 449 (1VP + 1) 

Example <A 



N-[(3RS)-l-(3-azabicyclo[3.2.2]non-3-yl)c a rbonv]methy!- 
10 2 - 3 - d 'hydro-5-(N,N-di m e«hya m ino m e,hvl)-9- m ethyl-2-oxo-lH-l 1 4- 
ben Z odia Ze pi n -3- yI] -N'-(3- m ethylphenyl) ur ea was prepared in a 
similar manner lo that of Example 59. 



15 



mp : 154. 0-156. 9°C 
IR (Nujol, cm 1 ) : 1650, 1610 
'H-NMR (DMSO-d^) : L4-K8 (8H, m), 1.9-2.1 (2H, m), 

2- 22 (3H, br, ,), 2.25 (6H, br, s), 2.37 (3H, br, s), 3.0-3.2 (1H, m), 

3- 4-3.9 (5H, m) , 3.9-4.1 (1H, m) , 4.9-5.1 (1H, m ), 5.13 (1H, d, 
^8-OHz), 6.73 (1H, m ), 7.0-7.2 (2H, m ), 7.2-7.4 (2H . m), 7.4-7.5 

20 (1H, m)) 7.8-7.9 (1H, m), 8.88 (1H, br, s ) 
Mass (APCI) : 545 

Example <7 



25 



N-f(3RS)-l-(3-azabicyclo[3.2.2Jnon-3-yl)carbonyl m ethyl-5. 
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c ycIopropy].2,3.dihydro.9- m ethyl.2-oxo-lH-l,4-ben2odiazepin-3. 
yI]-N'-(3-methylphenyl)urea was prepared in a similar manner to that 
of Example 59. 

5 mp : 172. 0-174. 4°C 

IR (Nujol, cm 1 ) : 1680. 1650, 1610 

'H-NMR (DMSO-d 6(( 5) : 0.7-0.9 (2H, m), 0.9-1.3 (2H, m), 
1-4-1.9 (8H, m), 1.9-2.2 (3H, m), 2.22 (3H, s), 3.38 (3H, s), 3.1-3.4 
(2H, m), 3.6-3.9 (2H, m), 4.00 (IH, d, J=16Hz), 5.04 (IH, d, J=16Hz), 
10 5.06 (IH, d, J = 8.5Hz), 6.71 (IH, d, J = 5.6Hz), 7.0-7.3 (4H, m), 7.3- 
7-45 (IH, m), 7.45-7.6 (IH, m), 7.6-7.8 (IH, m), 8.82 (IH. br, s) 
Mass (APCI) : 528 (IVT + 1) 



15 



Example Sft 

N-[(3RS)-l-(3-Azabicyclo[3.2.2Jnon-3-yl)carbonylmethyl- 
2,3-dihvdro-5-i S obutyl-9- m ethyl-2-oxo-lH-l,4-benzodiaze P in-3- y l]. 
N'-(3-methylphenyl)urea was prepared in a similar manner to that of 
Example 59. 



20 



mp : 133. 6-135. 4°C 

IR (Nujol, cm 1 ) : 1650, 1610 

'H-NMR (DMSO-d 6 ,d> ) : 0.94 (6H, d, J = 6.6Hz), 1.4-1.9 (8H, 
•n). 1-9-2.1 (2H, m), 2.22 (3H, br, ,), 3.37 (3H, br, s), 2.1-2.2 (IH, 
25 m), 2.6-2.8 (2H, m), 3.0-3.2 (IH, m), 3.5-4.0 (3H, m), 4.01 (IH, d, 
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J = 16Hz), 5.00 (1H, d, J=16Hz), 5.11 (1H, d, J = 8.6Hz), 6.73 (1H, in), 
7.0-7.6 (7H, m), 8.85 (1H, br, s) 

Mass (APCI) : 544 (M* + 1) 

Example SQ 



A mixture of (3RS)-3-amino-l-[(3-azabicyclo[3.2.2]non-3- 
yl)-carbonylmethyl]-2,3-dihydro-5-ethyl-9-melhyl-lH-l,4- 
benzodiazepin-2-one (310mg) and 3-methylphenyl isocyanate 
(113mg) in tetrahydrofuran (8ml) was stirred at room temperature for 
1 hour. The reaction mixture was evaporated in vacuo to dryness. 
The residue was triturated in diisopropyl ether and collected by 
filtration to afford N-[(3RS)-l-(3-azabicyclo[3.2.2]non-3- 
yl)carbonylmethyl 2,3-dihydro-5-ethyl-9-methyl-2-oxo-lH-l,4- 
benzodiazepin-3-yl]-N'-(3-methylphcnyl)urea (360mg, 86.2% yield) 
as a crystalline powder. 



mp : 130. 1-133. 0°C 

IR (Nujol, cm' 1 ) : 1650, 1610 

'H-NMR (DMSO-d 6 ,<5) : 1.26 (3H, t, J = 7.3Hz), 1.4-1.9 (8H, 
m), 1.9-2.1 (2H, m), 2.22 (3H, s), 2.37 (3H, s), 2.7-3.0 (2H, m), 
3.0-3.4 (2H, m), 3.7-3.9 (2H, m), 3.98 (1H, d, J=16.2Hz), 5.08 (1H, d, 
J=16.0Hz), 5.14 (1H, d. J = 7.7Hz), 6.71 (1H, d, J = 6.5Hz), 7.0-7.6 
(7H, m), 8.86 (1H, br, s) 

Mass (APCI) : 516 (M* + 1) 
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Fxamplf 6HtU 



N-[(3RS)-l-(Pipcridin-l-y])carbonyimethyl-5,9-dimethyl-2 > 3'- 

d ihydro-2-oxo-lH-l,4-benzodiazepin-3-ylJ-N'-(3-rnethylphenyl)urea 
was prepared in a similar manner to thai of Preparation 59-5. 



Example 

N-[(3RS)-l-(cis-2,6-Dimethy]piperidin-l-yl)carbonylmethyl- 
5,9-dimethyl-2,3-dihydro-2-oxo-lH-l,4-ben Z odiazepin-3-yl]-N'-(3- 
melhylphenyl)urea was prepared in a similar manner to that of 
Preparation 59-5. 

Example 60(3). 

N-[(3RS)-l-((2RS)-2-Hydroxymcthylpip er idin-l- 
yl)carbonylmethyl-5 ) 9-dimethyl-2,3-dihydro-2-oxo-lH-l,4- 
benzodia 2 epin-3-yl]-N'-(3-methylphenyl)urea was prepared in a 
similar manner to that of Preparation 59-5. 

Example 6Q(4) 

N-[(3RS)-l-((3RS)-3-Carbamoylpiperidin-l- 
yl)carbonylmethyl-5,9-dimethyl-2,3-dihydro-2-oxo-lH-l,4- 
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benzodiazepin-3-yl]-N '-(3-methylphenyl)urea was prepared in a 
similar manner to that of Preparation 59-5. 

Example fiOi^) 

N-[(3RS)-l-((3RS)-3-Hydroxymethylpiperidin-l- 
y l)carbonylmethy 1-5, 9-dimethy 1-2,3 -dihydro-2-oxo-l H- 1,4- 
benzodiazepin-3-yl]-N '-(3-methylphenyl)urea was prepared in a 
similar manner to that of Preparation 59-5. 

Example (SO(fi) 

N-[(3RS)-l-(4-Hydroxypiperidin-l-yl)carbonylmcthyl-5,9- 
dimethyl-2,3-dihydro-2-oxo-lH-l 7 4-benzodiazepin-3-yl]-N , -(3- 
methylphenyl)urea was prepared in a similar manner to that of 
Preparation 59-5. 

Example ftf)(7) 

N-((3RS)-l-(4-Oxopiperidin-l-yl)carbonylmethyl-5,9- 
dimethyl-2,3-dihydro-2-oxo-1 H-l,4-bcnzodiazcpin-3-yl]-N'-(3- 
methylphcnyl)urca was prepared in a similar manner to that of 
Preparation 59-5. 

Example. fifUft) 
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N-[(3RS)-l-(4-Phenylpiperidin-l-yl)carbonylmethyI-5,9- 
dimethyl-2,3-dihydro-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
methylphenyl)urca was prepared in a similar manner to that of 
Preparation 59-5. 

Example 60(9) 

N-[(3RS)-l-(4-Benzylpiperidin-l-yl)carbonylmethyl-5,9- 

dimethyI-2,3-dihydro-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
melhylphenyl)urea was prepared in a similar manner to that of 
Preparation 59-5. 

Example 60(10) 

N"[(3RS)-l-(4-Acety]piperidin-l-y])carbonylmcthyl-5,9- 
dimethyl^^-dihydro^-oxo-lH-l^-benzodiazepin^-ylJ-N'-fS- 
methylphenyl)urea was prepared in a similar manner to that 
Preparation 59-5. 

Example 60(11) 

N-[(3RS)-l-(N,N-Diisopropylamino)carbonylmethyl-5 ; 9- 
dimethyl-2,3-dihydro-2-oxo-lH-l,4-bcnzodiazepin-3-yl]-N , -(3- 
methylphenyi)urea was prepared in a similar manner to that of 
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Preparation 59-5. 



Example 60(12) 



5 



N-[(3RS)-l-(2-Hydroxyethylamino)carbonylmethyl-5,9- 



dimethyl-2,3-dihydro-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
methylphenyl)urea was prepared in a similar manner to that of 
Preparation 59-5. 

10 Example 60(1 3) 

N-[(3RS)-1-(1-Methyi- l-phcnylethylamino)carbonylmethyl- 
5,9-dimethyl-2,3-dihydro-2-oxo-lH-l , 4-benzodiazepin-3-yl]-N '-( 3 " 
methylphenyl)urca was prepared in a similar manner to that of 
15 Preparation 59-5. 

Example 60(14) 

N-[(3RS)-l-(2-(2-Hydroxyethyl)piperidin-l- 
20 yl)carb'onylmethyl-5,9-dimethyl-2,3-tlihydro-2-oxo-lH-l,4- 

benzodiazepin-3-yl]-N'-(3-methylphenyl)urea was prepared in a 
similar manner to that of Preparation 59-5. 

Example 60(1.5) 

25 
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N-[(3RS)-l-(N,N-Diisobut y lamino)carbonylmethyl-5,9- 

dimethyJ^S-dihydro^-oxo-lH-l^-benzodiazepin-S-ylJ-N'-O- 
meth y lphenyl)urea was prepared in a similar manner to that of 
Preparation 59-5. 

5 

N-[(3RS)-l-(4-Phenylpi P erazin-l-y])carbonylmethyI-5 > 9- 

dIn, "*yl-2,3.dihydro.2.oxo.lH.l l 4-benzodi.zepi n .3-yI].N-.(3. 
10 methylphenyl)urea was prepared in a similar manner to that of 
Preparation 59-5. 



15 



N -K3RS)-l.[4.[(P y rrolidin-l-yl)carbonylmethyl]piperazin-l. 
yl]c a rbonyIme,hyl-5,9-dime,h y l-2,3-dih y dro-2-oxo-lH-l,4- 
benzodiazepi n -3- y l } -N'-(3- m e.h y l P hen y l)urea was prepared in a 
similar manner to that of Preparation 59-5. 



20 Exnmplf KC\(\$) 



N -U3RS).l. [ 4-(P y ridin-2-yl)piperazin-l-yl]c a rbonylmethy]- 
5 > 9-dimethy I -2.3-dihydro-2-oxo- ]H -1 ) 4-benzodiazepin-3- y l } -N'-(3. 
me.hylphenyOurca was prepared in a similar manner to ,ha« of 
25 Preparation 59-5. 
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Example 60(19) 

N-{(3RS)-l-[4-(Pyrimidin-2-yl)piperazin-l- 
5 yl]carbonylmethyl-5,9-dimethyl-2,3-dihydro-2-oxo-lH-l,4- 

benzodiazepin-3-yl}-N'-(3-methylphenyl)urea was prepared in a 
similar manner to that of Preparation 59-5. 

F.xample 61 

10 

N-[(3RS)-l-Cyclohexylcarbonylmethy 1-2,3- dihydro-5-e thyl-9- 
methyl-2-oxo-lH-l,4-benzodiazepin-3-yI]-N'-(3-methylphenyl)urea 
was obtained in a similar manner to that of Example 59. 

15 mp : 161. 2-164. 0°C 

IR (Nujol, cm ') : 3350, 1730, 1680, 1650 
'H-NMR (DMSO-d A ,c5) : 1.0-1.4 (8H, m), 1.5-2.0 (5H, m), 
2.22 (3H, s), 2.35 (3H, s), 2.2-2.5 (1H, m), 2.8-3.1 (2H, m), 4.11 (1H, 
d, J = 17.6Hz), 5.04 (1H, d, J = 17.6Hz), 5.21 (1H, d, J = 7.4Hz), 6.72 
20 (1H, d, J = 6.6Hz), 7.0-7.7 (7H, m), 8.99 (1H, s) 
Mass (APCI)(e/z) : 475 (M* + 1) 

F.xample 62 

25 N-[(3RS)-l-Cyclohcxylcarbonylmethyl-2,3-dihydro-5- 
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iso P ro Pyl-9-methyI-2-oxo-lH-l,4-be„zodia 2 epi„-3-yl].N'-(3. 
melhylphcnyDurea was obtained in a simiJar manner to that of 
Example 59. 

5 mp : 142. 4-146. 1°C 

IR (Nujol, cm ') : 3320, 1730, 1680, 1650 
'H-NMR (DMSO-d 6l tf) : 1.09 (3H, d, J=7.7Hz), 1.22 (3H, d 
J = 6.5H Z ), 1.0-1.4 (5H, m), 1.5-1.8 (4H, m), 1.8-2.0 (1H, m) 2 2 / 
(3H, s), 2.34 (3H, s), 2.3-2.5 (1H, m), 3.2-3.5 (1H, m), 4.11 (1H d 
10 J-17.4H*), 4.94 (1H, d, J-17.4H,,, 5.08 (1H, d. J= 7.8Hz), 6.6-6.8 
(1H, m), 7.0-7.6 (7H, m), 8.84 (1H, s) 
Mass (APCI)(e/z) : 489 (M* + 1) 



Example f^-x 



15 



N-[(3RS)-l-Cycloheptylcarbony]meth y l-2,3-dihydro-5,9- 
dimcthyl-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
me.hylphenyDurea was obtained in a similar manner to that of 
Example 59. 



20 



mp : 171. 3-174. 6°C 

'R (Nujol, cm-) : 3360, 1720, 1660, 1640 
'H-NMR (DMSO-d 6 ,tf ) : 1.2-2.0 (2H, m), 2.22 (3H, s), 2.33 
OH, s), 2.4-2.7 (1H, m), 4.09 (1H, d, J=18Hz), 5.00 (1H, d, J = 18H z) 
25 5 (1H ' d ' J=8 3HZ >' 6 ' 7 - 6 8 7.0-7.7 (7H. m), 8. 86 (1H s) 
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Mass (APCI)(e/z) : 475 (M* + 1) 
Exam p l f ^ 

N-[(3RS)-1-Cyc!ohexyIcarbonyl me thyI-5-cycJopropyl-2,3- 

dihydro^-n.e.hyJ-l-oxo-lH-l^-benzodiazepin-a-ylJ-N^- 
methylphe„ y j)urea was obtained in a sim i, ar manner to Qf 
Example 59. 



10 



up : 143. 6-144. 2°C 
IR (Nujol, cm-) : 3370, 1720, 1680, 1650 
'H-NMR (DMSO-d 6 ,<5) : 0.8-1.4 (9H, m ), 1.5-2.0 (5H, m ) 
2-1-2.5 (2H. m) , 2.22 (3H, s), 2.34 (3H, ,,. 2.8-3.0 (1H, m ), 4.09 (1H 
i-17H«), 4.94 (,„. d, J . 17H „ > 5.06 (1H, d, J=8 .3H 2 ). 6.7-6.8 (1H 
15 m), 7.0-7.8 (7H, m)> 8.8-9.0 (1H, m) 

Mass (APCI)(e/z) : 487 (M + + 1) 

Exampjp A< 



20 



N-[(3RS)-l-Cyclo P en t ylcarbonylmethy)-2 ) 3-dihydro-5 ) 9- 

di m ethyl-2-oxo-lH-l,4-benzodia Zep i n -3-yl]-N'-(3- 
m cthy, ptlenyl)urea was obtajncd . n a s . mi]ar (o )ha( ^ 

Example 59. 



25 mp : 150. 1-155. 5°C 
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'* •■-) : 32... ltw iIMJ 

H-NMR (DMSO-d . . , , , n 

(1H. d, J=I7 .5„"' 5 0 ,!j H (,H " J=I? - 5H2 >. 4.97 

, 8 86 (iH s) >•*••« («. -M.7-... OH. .,,..„ (7H _ b) _ 

Mass ( Af, ci) (e/2) . 447 (M . + [} 

Exa m p ]c 59. ' ma " ner ,0 ^at of 



m P •• 189.0-189.5'C 

' R (Nujo, ( on-) : 3350. 1690, 1630 
' H -N-V1R (DMSo . 

Ma " (APCI) (e/2) : 504 (M . + j) 



25 
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N-[(3RS)-l-(Azacyclooctan-l-y])carbonylmethyl-2,3- 

dihydro-5-isopropyl-9-methyl-2-oxo-lH-l,4-benzodiazcpin-3-y|]-N'- 
(3-methylphenyl)urea was obtained in a similar manner to that of 
Example 59. 

mp : 131. 7-132. 8°C 

IR (Nujol, em 1 ) : 3320, 1685, 1645, 1605 

'H-NMR (DMSO-d s ,<5) : 1.12 (3H, d, J = 7.0Hz), 1.21 (3H, d, 
J=6.5Hz), 1.3-1.9 (10H, m), 2.22 (3H, s), 2.37 (3H, s), 3.0-3.6 (5H, 
m), 3.98 (1H, d, J = 16.0Hz), 4.87 (1H, d, J=16.0Hz), 5.09 (1H, d, 
J=8.5Hz), 6.72 (1H, d, J = 6.2Hz), 7.0-7.6 (7H, m), 8.82 (1H, s) 

Mass (APCI)(e/z) : 518 (NT + 1) 

Example fift 

N-[(3RS)-l-(Azacyclooctan-l-yl)carbonylmethyl-5- 
eyclopropy]-2,3-dihydro-9-methyl-2-oxo-lH-l,4-benzodiazepin-3- 
yl]-N'-(3-methylphenyl)urea was obtained in a similar manner to that 
of Example 59. 

mp : 177. 7-179. 2°C 

IR (Nujol, cm' 1 ) : 3300, 1660, 1630, 1605 

'H-NMR (DMSO-d 4 ,(5) : 0.7-1.3 (4H, m), 1.3-1.9 (10H, m), 
2.0-2.2 (1H, m), 2.22 (3H, s), 2.37 (3H, s), 3.0-3.6 (4H, m), 3.96 (1H, 
d, J=16.0Hz), 4.90 (1H, d, J = 16.0Hz), 5.05 (1H, d, J = 8.5Hz), 6.7-6.9 
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(1H, m), 7.0-7.8 (7H, m), 8.79 (1H, s) 
Mass (APCI)(c/z) : 516 (M* + 1) 

Example ftQ 

N-[(3RS)-l-(Azacyc]ooctan-l-yI)carbonylmelhyl-2,3- 

dihydro-S-isobu.y.-Q-methyl^-oxo-lH-l^-bcnzodiazepin.a-yJj-N-- 
(3-me.hylpheny])urea was obtained in a similar manner ,o «ha, of 
Example 59. 



10 



mp : 131. 6-133. 4°C 

IR (Nujol, cm") : 3370, 3320, 1700, 1635, 1605 
'H-NMR (DMSO-d 6 ,cy ) : 0.94 (6H, d, J = 6.4Hz), 1.3-1.9 (10H, 
•»). 2.1-2.3 (1H, m), 2.22 (3H, s), 2.37 (3H, s), 2.68 (2H, d, J = 6 .7Hz), 
15 3.0-3.6 (4H, m), 3.97 (1H, d, J=16.1Hz), 4.88 (1H, d, J=16.1Hz), 
5-12 (1H, d, J =8 .5Hz), 6.72 (1H, d, J = 6.3Hz), 7.0-7.6 (7H, m), 8.84 
(1H, s) 

Mass (APCI)(e/z) : 532 (M* + 1) 
20 Fynmpl, jn 

N-[(3RS)-l-(Azacyc!ooctan-l-yl)carbonylmethyi-5- 

cyclohexy)-2,3-dihydro-9-me,hyl-2-oxo-lH-l,4-benzodiaze P in-3-yl ] - 
N>-(3-me,hylphe„y])urea was obtained in a simi.ar manner to that of 
25 Example 59. 
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mp : 153. 6-155. 3°C 

IR (Nujol, cm 1 ) : 3360, 3330, 1695, 1650. 1630 
'H-NMR (DMS0-d 6 ,d) : 1.1-2.1 (20H, m), 2.22 (3H, s), 3.37 
(3H, s), 2.8-3.0 (1H, m), 3.0-3.6 (4H, m), 3.98 (1H, d, J=16.0Hz), 
4.84 (1H, d, J = 16.0Hz), 5.08 (1H, d, J = 8.3Hz), 6.7-6.8 (1H, m), 
7.0-7.6 (7H, m), 8.83 (1H, s) 

Mass (APCI)(e/z) : 558 (M* + 1) 

Example 71-1 

N-[(3RS)-5-Acctoxymethyl-l-(azacyclooctan-l- 
yl)carbonylmethyl-2,3-dihydro-9-methyl-2-oxo-lH-1.4- 
benzodiazepin-3-yl]-N'-(3-methylphenyl)urca was obtained in a 
similar manner to that of Example 32. 

mp : 112. 2-114. 2°C 

IR (Nujol, cm ') : 3330, 1735, 1680, 1640 

'H-NMR (DMSO-d„,d) : 1.2-1.8 (10H, m), 2.06 (3H, s), 2.22 
(3H, s), 2.30 (3H, s), 2.9-3.6 (4H, m), 3.97 (1H, d, J = 16Hz), 4.8-5.0 
(2H, m), 5.18 (1H, d, J = 8.4Hz), 5.35 (1H, d, J=16Hz), 6.7-6.8 (1H, 
m ), 7.0-7.2 ( 3H, m ), 7.2-7.4 ( 2H, m ), 7.4-7.7 ( 2H, m ), 8.87 ( 1H, 
s) 

Mass (APCI)(e/z) : 506 (M + + 1) 
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Exampl f 7 1 2 

N-[(3RS)-l-(Azacyclooctan-l-yl)carbonylm e thyl-2 ) 3- 
dihydro-S-hydroxymchyl-P-methyl^-oxo-lH-l^-benzodiazepin-s: 

• yi]-N>- ( 3- raelhyIphenyl)urea was obtained . n a s . m . ]ar ^ ^ 

of Preparation 1 4. 



mp : 214. 5-216. 0°C 

'R (Nujol, cm 1 ) : 3380, 3280, 1690, 1615. 

'H-NMR (DMSO-d 6) <5) : 1.2-1.9 (10H, m), 2.22 (3H, s) 2 38 
PH. .). 2.9-3.2 (1H. m), 3.2-3.4 (3H, 3. 99 (1H , d , J=]6Hz) « 5fi 
0". s), 4.57 (2H, s), 4 . 97 (1H , d> J=16Hz) , 5 . 22 (1H rf J = g ^ 
6-72 (1H, d. J = 6.6Hz), 7.0-7.7 (7H, m ), 8.89 (1 H , s) 
Mass (APCI)( e /z) : 506 (M + + 1) 



To a solution of N-f(3RS)-l-(az a cyclooctan-l- 

yl)carbon y , m e,hyl-2,3-dihyd r o-5-hyd r oxy m e,hy,-9- me ,hy,-2-oxo-lH- 
* 1 ^-"enz 0 diaze P in-3-y, I -N>-(3- m e,hyl P henyi) urea (30 0 mg ) and 
1iisopro P y,ethyla mi ne (115m g) in me thylene chloride ( 4mJ ) was 
added methanesu.fony. chloride (,02m,) under stirnng and coo,i ng in 
ice-bath. The mixture was stirred under the same conditions for 
« hours. A mixture of 50% aqueous dimethylamine (2m!) and 
* -rahydrofuran (2mI) was added |Q , he ^ 
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above and the resultant mixture was stirred under cooling in an ice- 
bath for 3.5 hours. Ethyl acetate and water were added to the 
reaction mixture. The separated organic layer was washed with 
water and brine, and dried over sodium sulfate. The solvent was 
evaporated in vacuo to afford a residue, which was triturated in 
diisopropyl ether and collected by filtration to give N-[(3RS)-1- 
(azacyclooctan-l-yl)carbonylmethyl-2,3-dihydro-5-(N,N- 
dimethylamino)methyl-9-methyl-2-oxo-lH-l,4-benzodiazepin-3-yl]- 
N'-(3-methylphenyI)urea as crystalline powder (209mg, 66.2% yield). 

mp : 147. 9-149. 1°C 

IR (Nujol, cm 1 ) : 3450, 1670, 1650, 1610 

l H-NMR (DMSO-d 6 ,tf) : 1.2-1.9 (10H, m), 2.22 (3H, s), 2.25 
(6H, s), 2.37 (3H,s), 3.0-3.6 (4H, m), 3.52 (2H, s), 3.97 (1H, d, 
J = 16Hz), 4.86 (1H, d, J = 16Hz), 5.13 (1H, d, J = 8.4Hz), 6.7-6.8 (1H, 
m), 7.0-7.5 (6H, m), 7.7-7.9 (1H, m), 8.87 (1H, s) 

Mass (APCI)(e/z) : 533 (M + + 1) 

Example 71-i(?) 

A mixture of N-f (3RS)-l-(Azacyclooctan-l- 

yl)carbonylmethyI-2,3-dihydro-5-hydroxymethyl-9-methyl-2-oxo-lH- 
l,4-benzodiazepin-3-yl]-N'-(3-methylphenyl)urea (1.50mg) and 
manganese dioxide (15. Og) in acetone (40ml) was stirred at ambient 
temperature for 5 hours. The undissolved substances were removed 
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by filtration. The fihr*t. 

™e filtrate was evaporated in vacuo to afford a 
residue, which was triturated ;« 

"turatcd i„ dnsopropyl ether and collected by 
nitration to give N-fMR<;\ 1 ✓ 

mp ; 137. 9-141. 0°C 

'* (N.jo). cm") : 3350. ,710, ,660, ,640 

, ^;-*.*):.*...«.«,., 2 . M(I H.., 2Jf 
v J «. s), 2.8-3.6 (4H br^ ,qs/,l j . 

v «.br), 3.98 (lH.d, J-I6H2). 4.94 (l H d J-i 6H ^ 

;;;;;;.■..-».,«-...,,..,,..,,„„..,,,.,.-;";;; 

Mass (APCI)(e/ z) : 504 (M* + i) 

15 Example 22 

N - f(3RS )- 1 -Cyclooc, y ,carbo„ y , meth v,-2.3.dih y dro-5 9 
d,meth 3"-2-oxo-lH-l > 4-be„zodia,epin-3. y , J - N , ( 3. 

methylphenyOurea w as obtained in a sim ,l 
20 c d 3 S,m,lar ma "ner to that of 

Example 59. 

m P : 162. 9-164. 4°C 

'* (Nujol. cm-): 3350, , 720. ,680. ,640 16l)5 
'H-NM R(D MSO- d ,. tf):1 . 3 . 2 . 0(14H , m) 22 
" ^ 3 ^' s *' ^* 47 (3H, s), 2.5-2.7 (1H, m), 4.09 (,H, d, , = 18Hz), 5.00 
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(1H, d, J=18Hz), 5.07 (1H, d, J = 9.4Hz), 6.7-6.8 (1H, m), 7.0-7.6 (7H, 
m), 8.85 (1H, s) 

Mass (APCI)(e/z) : 489 (M* + 1) 



5 F.xample 73 



N-[(3RS)-l-Cyclohexylcarbonylmethyl-2,3-dihydro-5- 
isobutyl-9-methyl-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
methylpheny])urea was obtained in a similar manner to that ol 
10 Example 59. 

mp : 152. 3-154. 8°C 

IR (Nujol, cm"') : 3410, 3250, 1730, 1680, 1650 
•H-NMR (DMSO-d 6 ,<5) : 0.94 (6H, d, J = 6.6Hz), 1.1-1.4 (5H, 
15 m), 1.5-2.0 (5H, m), 2.0-2.2 (1H, m), 2.22 (3H. s), 2.32 (3H, s), 

3.3-3.6 (1H. m), 3.6-3.8 (2H, m), 4.72 (1H, d, J = 17.6Hz), 4.89 (1H, d, 
J=17.6Hz), 5.09 (1H, d, J = 8.5Hz), 6.7-6.8 (1H, m), 7.0-7.6 (7H, m), 
8.83 (1H, s) 

Mass (APCI)(c/z) : 503 (M* + 1) 

20 

Example 74 



N-{(3RS)-2,3-dihydro-5,9-dimethyl-l-lN-mcthyl-N-(2- 
pyridyl)amino]carbonylmethyl-2-oxo-lH-l,4-benzodiazepin-3-yl}- 
25 N'-(3-methylphenyl)urea was obtained in a similar manner to that 
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mp : 222. 3-224. 2°C 

IR (Nujol, cm «) : 3280, 1680, 1670, 1650 

'H-NMR (DMSO-d 6) <5) : 2.21 (3H, ,), 2.25 (3H, „, 3.23 (3 H , 
■>. 2.47 (3H, s), 4.13 (1H, d, J = l7Hz), 4.91 (1H , d, j- 17Hz)f 5.09 
(1H. d, J=7.9Hz), 6.6-6.8 (1H, br), 7.0-7.7 (9H, m) , 7.8-8.0 (1H, m), 
8-4-8.6 (1H, m), 8.91 (1H, s) 

Mass (APCI)(e/z) : 485 (M* + 1) 

Example 25X1} 1 



To a suspension of sodium hydride (31mg, 60% in mineral oil) 
15 in tctrahydrofuran was added ethyl diethy.phosphonoacetate (195mg) 
under stirring and eooling in an ice-hath. After stirring for 15 minutes, 
a solution of N-[(3RS)- 1 -(azacyclooctan- 1 -y.)c a rbonyi me ,h y .-2,3- 
dihydro-5-formy.-9-methyl-2-oxo-lH-l,4-benzodiazepin-3- y ,]- 
N'-(3-me,hyl pne „ y ,) urea (30 0m g ) in tetrahydrofuran (5ml) was added 
*> to , he reaction mixture under the same conditions. The mixture was 
birred at ambient temperature for 4 hours. To a reaction mixture 
was added 0.1 N aqueous hydrochloric acid (20ml) and the resultant 
mixture was extracted with ethyl acetate. The separated organic- 
layer was washed with water and brine, and dried over magnesium 
« dilate. The solvent was evaporated in vacuo to afford a residue, 
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which was subjected to column chromatography on silica gel eluting 
with a mixture of toluene and ethyl acetate (3:1) to give N-[(3RS)- 
l-(azacyclooctan-l-yl)carbonylmethyl-2 ) 3-dihydro-5-((EZ)-2- 
(ethoxycarbonyl)elhenyl)-9-methyl-2-oxo-lH-l,4-bcnzodiazepin 
5 -3-ylj-N'-(3-methylphenyl)urea (266mg, 77.8% yield) as crystalline 
powder. 



mp : 175. 2-177. 7°C 

IR (Nujol, cm' 1 ) : 3260, 1730, 1700, 1665, 1620 
'H-NMR (DMSO-d 6 ,<5) : 1.21 (3H, t, J = 7.1Hz), 1.2-1.8 (10H, 
m), 2.27 (3H, s), 2.34 (3H, s), 3.0-3.6 (4H, m), 4.10 (2H, q, J = 7.1Hz), 
3.9-4.1 (1H, m), 4.86 (1H, d, J=16Hz), 5.3-5.5 (1H, m), 6.8-6.9 (1H. 
). 7.0-7.4 (9H, m), 9.54 (1H, s), 10.22 (1H, s) 
Mass (APCI)(e/z) : 574 (M* + 1) 



m 



Example 15JX^2 



A mixture of N-[ (3 RS)- 1 -(azacyclooct an-1 - 

yl)carbonylmethyl-5-((EZ)-2-(ethoxycarbonyl)ethcnyl)-2,3-dihydro- 
20 9-methyl-2-oxo- 

lH-l,4-benzodiazepin-3-yl]-N , -(3-methylphenyl)urca (230mg) and 
IN sodium hydroxide (1.6ml) in, 1 ,2-dimethoxyethane (6.0ml) was 
stirred at ambient temperature overnight. Ethyl acetate and water 
were added to the reaction mixture. The separated aqueous layer 
25 was made acidic with IN aqueous hydrochloric acid and extracted 
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with ethyl acetate. The extract was dried over magnesium sulfaU 
and evaporated i„ vacuo to afford a residue, which was triturated in 
diisopropyl ether and collected by filtration to give N-[(3RS)-1- 

(azacyc]ooctan-l-yl)carbonyl ra e«hyl-2,3-dihydro-5-((EZ)-2- 
5 carb -y^then y l)-9- melhvl . 2 . oxo . 1H . 14 . ben2odiaz ^ 

methylphenyDurea (80m g . 36.6% yie.d) as crystalline powder, 
mp : 129.3-134. 1°C 

»R (Nujol, cm 1 ) : 3200, 1710, 1660, 1630 

'H-NMR (DMSO-d 6 ,c5) : 1.2-1.8 (10H, m), 2.34 (3H, s) 2 26 
PH. .). 3.0-3.6 (4H, m ), 4.05 (1H, d, ,. I7H ,). 4.86 (IH> d, J= i 7Hz) 
5-4-5.6 (1H, m) , 6.8-6.9 (,„, m) , 7 . 0 . 7 . 4 (9H m)> ^ ^ §) 

Mass (APCI)(e/z) : 546 (M* + 1) 



15 



Example 7^(7) 



A mixture of N-[(3RS)- 1 -(AzacycJooctan- 1 - 
yl)carbonylme,hyl-2,3-dihydro-5-formyl-9- methyl . 2 . oxo . 1H . 14 . 
20 benzodia 2 epin-3-yl ] -N--(3- m e t hylphenyl) urea (300 mg)> 

hydroxyzine hydrochloride (41 mg ) and sodium acetate (5,mg) in 
acetic acid (1.5ml) was stirred at ambient temperature for 2.5 hours 
Acetic anhydride (0.4ml) was added ,o the reaction mixture, and the 
resultant mixture was stirred at 90°C for 11.5 hours. After the 
25 reaction mixture was allowed to cool to ambient temperature, ethyl 
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acetate and aqueous sodium hydrogen carbonate were added into the 

mixture successively under stirring. The separated organic layer 

was washed with aqueous sodium hydrogen carbonate and brine, and 

dried over magnesium sulfate. The solvent was evaporated in vacuo 

to afford a residue, which was subjected to column chromatography 

on silica gel eluting with a mixture of toluene and ethyl acetate (4:1) 

to give N-[(3RS)-l-(azacyclooctan-l-yl)carbonylmethyl-5-cyano- 

2,3-dihydro-9-methyl-2-oxo-lH-l,4-bcnzodiagepin-3-yl]-N*-(3- 
methylphenyl)urea as crystalline powder (80mg). 

mp : 213. 4-216. 7°C 

IR (Nujol, cm' 1 ) : 3300, 2210, 1690, 1656 

l H-NMR (DMSO-d 6 ,<5) : 1.2-1.9 (10H, m), 2.25 (3H, s), 2.38 
(3H, 5), 2.9-3.8 (4H, m), 4.22 (1H, d, J=16Hz), 5.06 (1H, d, J=16Hz), 
5.37 (1H, d, J = 8.1Hz), 6.7-6.9 (1H, m), 7.0-7.8 (9H, m), 9.4-9.7 (1H, 
m) 

Mass (APCI)(e/z) : 501 (1VT + 1) 



Example 



To a solution of (3S)-3-amino- 1 -cyclohexylcarbonylmelhyl- 
5-ethyl-9-methyi-2,3-dihydro-lH-l,4-benzodiazepin-2-one (6.30g) 
in tetrahydrofuran (100ml) was added m-tolyl isocyanate (2.62g) 
under stirring at ambient temperature. The mixture was stirred 
for 3 hours further under the same conditions. After removal of the 
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■••«« in vacuo, „ sidoe was disso , ved fa ^ ^ ^ 

...» a diluled hydroch|oric acid , ^ Mdium 

»».*...„ a„ d ..... snccess , vely Th£ organk ^^^^ ^ 
-«d ov cr mag „ esiura .„„,. and evaporaied ^ ^ ^ 

■■•« (..3««. „a s subjeclcd , 0 C() , umn ihroma , ography ^ 

-« e - 1U ,,„ g . hhamix , UIeofme , hyknechiorideandmti ^ o| 

= ')■ The fr«u.., ,..,„.„,, des . red produc| ^ 

combined a„„ e vap 0fa ,ed in vacuo ,„ give N . |(3S) ., 

— "~^-^.-5-e, hy , 9 . me , hy ,, 0)[0 . 23 . dihydro _ iH _ 

■ < - h "»"«^.-3.,.,.N-. (J ... IWrt .., 1) „.. „ 34g ?2 a ^ 
an amorphous mass. 

'»-NMR ( CDCl^ ):1 .o 5 ,, (5H)m) 12g(3H t j= 
'•"■«.» («..,. 2.02 (,H. bff . i)>2 . 2 . 2 .3 5(1H> m)>2 29 (3H / 

J=17 - 2H2 )'^8(1H, d. J = 8.3H Z) , 6 . 7 . 7 . 4 (8H> m) 
APCI-MS(m/z): 475 (M* +1) 

JO [«j;° = - 53.36° (C-1.16.CHC1,) 



Eyamp| f 2&Qj 



25 



^^^-^^^^-y^rbony.me,^.^^.,^^^^^^ 

2,3-d,hydro-lH-l > 4-bcn Z odiazepin-3-yll- N '-n m e,h > , 

y J w ( 3 - met hyIphenyl)urea 

»« •■.Ul.ed I. . .,„„„ manncr |0 , hal ofExamp]e ?6(i) 
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'H-NMR (CDCl„ff): 1.05-1.4 (5H, m), 1.26 (3H, t, J = 7.4Hz), 
1.55-1.9 (5H, m), 1.95-2.35 (2H, m), 2.29 (3H, s), 2.32 (3H, s), 2.92 
(2H, q, J=7.4Hz), 3.77 (1H, d, J=17.2Hz), 5.06 (1H, d, J = 17.2 Hz), 
5.48 (1H, d, J = 8.3Hz), 6.7-7.4 (8H, m) 

APCI-MS(m/z): 475 (M* +1) 

[a] 30 = - 50.92° (C=1.08, CHC1,) 
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CLAIMS 




Wherein 
R 1 is 

(1) lower alkyl; 

(2) hydroxy(Jower)aIkyI : 

(3) pro.ected hyd,ox,(lower).l ky l. 

^ he,erOCyC,iC(, ° We ^ 

'"'table 5ub«ti,„e„, (a) . 

(5) aryl(,OWCr ^ »«cb may have one or m 
"«b..l...., ( .,. 0rB ° re,B,, ' W « 

( 6 ) c arboxy(lower)alkyl; 

(7) Pr ° ,eCted ca «-boxy(Jo W er)alkyl ; or 
<*> O 

II 

-A- C- R-< 
[wherein 

A is ,ow " alkylcne and 
R 5 is 
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25 



30 



35 



(a) lower alkyl, 

(b) C 3 -C 8 cycloalkyl, 

(c) adamantyl, 

(d) aryl which may have one or more suitable 
subslituent(s), 

(e) amino which may have one or Iwo suitable 
substituent(s), 

(f) azabicyclo[3.2.2]nonyl, or 

(g) saturated hetcromonocyclic group containing 
at least one nitrogen atom, which may have one 
or more suitable substituent(s)], 



(1) lower alkyl, 

(2) C 3 -C 8 cycloalkyl, 

(3) lower alkoxy(lower)alkyl, 

(4) C ? -C s cycloalkyl(lower)alkyl, 

(5) N, N-di(lower)alkylamino(lower)alkyl, 

(6) lower aikylpiperazinyl(lo wer)alkyl, 

(7) lower alkylthio(lo wer)alkyl, 

(8) hydroxy(iower)alkyl, 

(9) protected hydroxy(lo wer)alkyl, 

(10) azabicyclo[3.2.2]nony!(lower)alkyl, 

(11) aryl which may have one or more suitable 
substitucnl(s), 

(12) cyano, 
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(13) ]owcr alkanoyl, 

(14) carboxy(lower)alkenyl, 

(15) protected carboxy(Jo wcr)alkenyl, 



or 



is 



R 3 is indolyl or -NH-R 6 [wherein R 6 

(1) aryl which may have one or more suitable 
substituent(s), 

(2) pyridyl which may have one or more suitable 
substituent(s), or 

(3) C 3 -C„ cycloalkyl], and 
R 4 is 

(1) hydrogen, 

(2) lower alkyl, 

(3) halogen, or 

(4) di(lower)aIkylamino, 

with proviso that when R< is hydrogen, then R> is , owcr aIky] 
or C 3" C * c ycloalkyl(lower)aJkyl, 

or a pharmaceutical^ acceptable salt thereof. 

A Compound of claim 1, 
wherein 
R 1 is 

(1) lower alkyl; 

(2) hydroxy(lower)alkyl; 
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(3) acyloxy(iower)alky]; 

(4) heterocyclic(]ower)alkyI which may have one or more 
substituent(s) selected from the group consisting of lower 
alkyl and acyl; 

(5) aryl(lower)aIkyl which may have one or more acyl(s); 

(6) carboxy(lower)alkyl; 

(7) esterified carboxy(lower)alkyl; or 

(8) O 
II 

- A-C-R 5 
[wherein 
A is lower alkylcne and 
R 5 is 

(a) lower alkyl, 

(b) C,-C cycloalkyl, 

(c) adamantyl, 

(d) acyl which may have one or more substituent(s) 

(e) selcctcd from the group consisting of lower alkyl, 
hydroxy, lower alkoxy, carboxy(lower)alkoxy, 
protected carboxy(lower)alkoxy, nitro, amino and 
diacylamino, 

(e) amino which may have one or two substituent(s) 
selected from the group consisting of lower alkyl, 
hydroxy(lower)alkyl, aryl(lower)alkyl and 
pyridyl, 

(f) azabicyclo[3.2.2]nony], or 
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(g) sa.urated heteromonocyclic group containing a, 
leas, one nitrogen atom, which may have 0ne or 
more substituent(s) selected from the group 
consisting of carbamoyl, acyl, hydroxy, 
oxo, aryl, aryl(Iower)alkyl ! lower alkyl, 

hydroxy(lower)alkyl, di(lower)alkylcarbamoyl, 
heterocyclic group, and 

heterocycliccarbonyl(lower)alkyi], 

R 2 is 

(1) lower alkyl, 

( 2 ) C .>-C 3 cycloalkyl, 

(3) lower alkoxy(lower)alkyl, 

(4) C,-C, cycloalkyl(lower)alkyl, 

(5) N, .N-di(lower)aIkylamino(lower)alkyI, 

(6) lower alkyl P jperaziny](low e r)alkyl, 

(7) lower alkylthio(k) wer)alkyl, 

(8) hydroxy(lower)alkyl, 

(9) acyloxy(lower)alkyl, 

( 1 °)azabicyclof3.2.2]nonyl(lower)alkyl ) 
unaryl which may have one or more haiogen(s), 

(12) cyano, 

(13) lower alkanoyl, 

(it) carboxy(lower)aIkcnyl, or 

(i5) esterified carboxy(lower)alkenyl, 
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R 3 is indolyl or -NH-R 6 [wherein R* is 

(1) aryl which may have one or more substituent(s) selected 



lower alkoxy, lower alkylthio, hydroxy(lo wer)alkyl, 

acyl, halogen, carboxy, protected carboxy, tetrazolyl, 

triphenyl(lower)alkyltetrazolyl, 

hydro xyimino(lower)alkyl, sulfo (lower) alky 1, 

tetrazoly](lower)alkyl and di(lo wer)alkylamino, 

(2) pyridyl which may have one or more lower alkyl(s), or 

(3) C 3 -C 8 cycloalkyl], 

R 4 is 

(1) hydrogen, 

(2) lower alkyl, 

(3) halogen or 

(4) di(lower)alkylamino, 

with proviso that when R 4 is hydrogen, then R 2 is lower 
alkyl or C,-C« cycloalky l()ower)alkyl, 

or a pharmaceutically acceptable salt thereof. 

A compound of claim 1, 
wherein 



from the group consisting of lower alkyl, hydroxy, 



R l i 



is 



(1) lower alkyl; 



(2) hydroxy(lower)alkyl; 
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(3) lower alkanoyloxy(lowcr)alkyl; 

(4) heterocyclic(lower)alkyl which may have one or more 
substituent(s) selected from the group consisting of lower 
alkyl and lower alkanoyl; 

(5) aryl(lower)alkyl which may have one or more lower 
alkanoyl(s); 

(6) carboxy(lower)alkyl; 

(7) lower alkoxycarbonyl(lower)alkyl; or 

(8) O 
II 

- A-C-R 5 
[wherein 

A is lower alkylenc and 

R 5 is 

(a) lower alkyl, 

(b) C 3 -C„ cycloalkyl, 

(c) adamantyl, 

(d) aryl which may have one or more substit uent(s) 
selected from the group consisting of lower alkyl, 
hydroxy, lower alkoxy, carboxy(lo wer)alkoxy, 
lower alkoxycarbonyl(lower)alkoxy, nitro, amino 
and di(lower alkanoyl)amino, 

(e)amino which may have one or two subslituent(s) 
selected from the group consisting of lower alkyl, 
hydroxy(lower)alkyl, phenyl(lower)alkyl and 
pyridyl, 
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(f) azabicyclo[3.2.2)nonyl, or 

(g) saturated heteromonocyclic group containing at 
least one nitrogen atom, which may have one or more 
substituent(s) selected from the group consisting of 
carbamoyl, lower alkanoyl, hydroxy, oxo, phenyl, 
phenyl(lower)alkyl, lower alkyl, 

hydro xy(lower)alkyl, di(lower)alkylcarbamoyl, 
piperidyl, pyridyl, pyrimidinyl and 
pyrrolidinylcarbonyl(lower)alkyl, 
R 2 is 

(1) lower alkyl, 

(2) C 3 -C 8 cycloalkyl, 

(3) lower alkoxy (lo wer)alkyl, 

(4) C 3 -C 8 cycloalkyl(lower)alkyl, 

(5) N, N- d i(lo we r ) alky lamino( lower) alkyl, 

(6) lower alkylpipcrazinyl(lo wer)alkyl, 

(7) lower alky It hio(lo wer)alky 1, 

(8) hydroxy(lower)alkyl, 

(9) lower alkanoyloxy(lower)alkyl, 

(10) azabicyclof3.2.2]nonyl(lower)alkyl, 
(U)aryl which may have one or more halogen(s), 
(12) cyano, 

(l.i) lower alkanoyl, 

(U) carboxy(lower)a!kenyl, or 

(15) lower alkoxycarbonyl(lower)alkenyl, 
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R 3 is indolyl or -NH-R 6 [wherein R« is 
(l)aryl which may have one or more sub S tit uent (s) 
selected from Ihe group consisting of lower alky], 
hydroxy, lower alkoxy, lower alkylthio, 
hydroxy(l 0 wer)alk y l, lower alkanoy], halogen, 
carboxy, es.erified carboxy, tetrazolyl, 
friphenyl(lower)alkyltetrazolyl, 
hydroxyimino(lower)alkyl, sulfo(lower)alkyl, 
tetr.«olyl(lower).Ikyl, and di(lo wer)alkylamido, 
(2)pyridyl which may have one or more lower alkyl( s ), 



or 



(3)C 3 -C 8 cycloalkylj, 
R 4 is 

(1) hydrogen, 

(2) lower alky], 

(3) halogen or 

(4) di(Iower)alkylamino, 

with proviso that when R< is hydrogcn) then R2 . % ^ 
alkyl or C,-C a cycIoalky](lo wer)alky 1, 

or a pharmaceutically acceptable salt thereof. 

A compound of claim 1, 
wherein R 1 is 

(1) methyl, 
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(2) hydroxyethyl, 

(3) acetoxyethyl, 

(4) pyridylmethyl, imidazolylmethyl 

or thienylmelhyl, each of which may have one 
or more substitucnt(s) selected from the group 
consisting of methyl and acetyl, 

(5) benzyl which may have one or more substituent(s) 
selected from the group consisting of acetyl, 

(6) carboxymethyl, 

(7) ethoxycarbonylmethyl or t-butoxycarbonylmethyl, 



or 



(8) 



11 

-A -C- R 5 



[wherein 



A is methylene, and 



(a) methyl, ethyl or l-butyl, 

(b) cyclopropyl, cyclopcntyl, cyclohexyl, 



cycloheptyl or cyclooctyl, 
(c) adamantyl, 

(d) phenyl which may have one or more 



substituent(s) selected from the group 



consisting of methyl, hydroxy, methoxy, 



car boxy met hoxy, ethoxycarbonylmethoxy, 



nitro, amino and diacetylamino, 
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R 2 is 



(e) amino which may have one or two 

»b.«i«..n«(.) selected f rom thc group 

consisting of methyl, ethyl, t-buty,, 

is °Propyl, hydroxyethyl, 

is0b «tyi > l-n J ethy,-l. phenylcthy] afld 
pyridyl, 

(f) ^bicyclof3.2.2]nonyl, or 
(«) Pyrrolidiny,, pipcridy , a2acyclohepiy] 
a Z acy c]ooctyIi piper „ inyJ or 

—pholinyl, each of which may have 
° ne0rm0re s ^ S ti«uen. (s ) seJecled 
fr ° m,hC grOU P C0 "-Un g0 f carbamoy] 
aCe,y1 ' hydr °^ o«o. Phenyl, be„ zyl , 
•ncthy,, hydroxymethyl, hydroxyethyl, 
dielhylcarbamoyl, piperidyl, 
Pyidyl, pyrimidinyl and 

PyrrohdinylcarbonylmethylJ, 
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<1)m " hyl -P-Py., iS o bu , yl , bulylor 

•so P enlyl, 

(2) cyclopropy] or cyclohexyl, 

( 3 ) methoxymcthyl, 

( 4 ) cyclohexylmethyl, 

(5) N'N-dime.hylaminomethyl, 

(6) ^'hylpiperazinylmethyi, 
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(7) methylthiomethyl, 



(8) hydroxyraethyl, 



(9) acctoxymethyl, 



(10)(3-azabicyclo[3.2.2]non-3-yi)methyl, 

phenyl which may have one or more fluorine(s), 



60 



65 



70 



(12) cyano, 

(13) formyl, 

(14) carboxyvinyl, or 

(15) ethoxycarbonylvinyl, 

R 3 is indoly] or -NH-R 6 [wherein R 6 is 

(1) phenyl which may have one or more 
substituent(s) selected from the group 
consisting of methyl, hydroxy, methoxy, 
methylthio, hydroxymethyl, formyl, acetyl, 
chlorine, bromine, carboxy, t -butoxycarbonyl, 
tetrazolyl, triphcnylmethyltetrazolyl, 

hydro xyimi no methyl, hydro xyimino ethyl, 
sulfoethyl, tetrazolylmethyl and 
N,N-dimethylamino, 

(2) pyridyl which may have one or more 
methyl(s), or 

(3) cyclohexyl], 
R 4 is 

(1) hydrogen, 

(2) methyl, ethyl or isopropyl, 
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(3) chlorine, or 

(4) N,N-dimethyl amino. 

with proviso that when R* is hydrogen, then R J is 
isopropyl, isobutyl, methyl, isopentyl, 
ethyl, butyl or cyclohexylmethyl, 

or a pharmaceutical^ acceptable salt thereof. 

5- A compound of claim 1, which is a compound of the formula: 




0 

II 



wherein R : is lower alkyl or C,-C 5 cycloalkyl, 

R 4 is lower alky], 

R 5 is C 3 -C s cycloalkyl, 

R 4 is lower alkylphenyl and 

A is lower alkylene, 



or a pharmaceutical^ acceptable salt thereof. 
A compound of claim 1, which is a compound of the formula: 
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or 




wherein R 2 is lower alkyl or C 3 -C 3 cycloalkyl, 

R 4 is lower alkyl, 

R 5 is C 3 -C 3 cycloalkyl, 

R 6 is lower alkylphenyl and 

A is lower alkylene, 

>r a pharmaceutical^ acceptable salt thereof. 

process for preparing a compound of the formula; 
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Wherein 
R' is 

O) lower alky]; 

(2) h ydroxy(lower)alkyl; 

(3> P ro,ect ^ hydrox y( ]ower)alkyl ; 

^- t erocy C nc ( Wer )aJk y lwhichmayhavconeormore 
suitable substituent(s); 

<5> «, *,v, one or more soiubu 

substituent(s); 

(6) carboxy(lower)alky]; 

(?) Pr ° teCted Car ^xy ( ,ower)alk yJ: 0 r 
( 8 ) O 
II 

"A- C- R 5 
[wherein 

A is lower alkylene and 
is 

(a) lower alkyl, 
(t>) C,.C, cycloalky], 
(c) adamantyl, 
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(d) ary] which may have one or more suitable 
substitucnt(s), 

(e) amino which may have one or .wo citable 
substituent(s), 

(0 azabicyclo[3.2.2]nonyl, or 

(I) ..««...d heteromonocyc.ic group containing 
at leas, one nitrogen atom, which may have one 
or more suitable substituent(s)], 

R 2 is 

(1) lower alkyl, 

(2) C 3 -C s cycloalkyl, 

(3) lower alkoxy(lo wer)alkyl, 

(4) C,-C 8 cycloalkyl(lower)alkyl, 

(5) N, N-di(lower)alkylamino(lower)alkyl > 

(6) lower aIkylpi perazinyl(Io wer)a]ky , 

(7) lower alkyllhio(lower)alkyl, 

(8) hydroxy(lower)alkyl, 

(9) protected hydroxyCloweOalkyl, 

(10) azabicyclo f 3.2.2]nonyl(lower)alkyl ( 
(n)ary, which may have one or more suitable 

substituent(s), 
(12)cyano, 
<"3) lower alkanoyl, 
(i4,carboxy(lower)alkenyl, or 
(«5)e S tcrified carboxy(lo wer)alkenyl, 
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is 



indoly] or -NH-R 4 [wherein R« is 



CD aryl which may have one or m0 re suitable 
substituent(s), 

(2) pyridyl which may have on* nr » 

y nave one °r more suitable 

substituent(s), or 

( 3 ) C 3 -C, cycloalkyl], and 
is 

(1) hydrogen, 

(2) lower alkyl, 

(3) halogen, or 

(4) di ( Iow «r)alkylamino, 

with proviso that when d 4 ;« u j 

when R 1S hydrogen, then R 2 is , ow<Jr 

0r C 3 -C s cycloalkyl(lower)alkyl, 
0r a salt thereof, 

wh -ich comprises, 

O) "*cting a compound of the for mu , a (H) : 



'Ikyl 



R<— L 



R2 
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herein R\ R J and R< arc each as defined above, or its 
reactive derivatives at the amino group or a salt thereof with 
a compound of the formula (III): 



0 

II 

HO — C — R 3 

(ED 



wherein R 3 is each as defined above, or its reactive 
derivative or a salt thereof to 
(I): 



give a compound of the formula 




-herein R\ R 2 , R> and R< are each as defined above, or a salt 
thereof, 

( 2 ) reacting a compound of the formula (IV): 

H 



N <^ o 

II 



R2 

(IV) 



WO 98/15535 

jS *f/.n > 97/03483 



,he "of with a compound of the formula (V): 

X-R« 
(V) 

therein R 1 is as defined above X is halo*. 

c, Aishalogen.orasalt thereof 
l ° g«ve a compound of the formula (I) : 




CD 

or a salt thereof, 
(3) reacting a compound of the formula (VI) : 

A-COOH 

r<4 IT 




- i-cciv. oeriv.Uve „ , he carboxy gfoop 
»"< -hereof „ ith .compound of t h, fornoI , (V[() . 
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120 



125 



130 
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hnQ 

(VII) 

wherein -N^^ is saturated heteromonocyclic group 

containing at least one nitrogen atom, which may have 

one or more suitable substituent(s) or its reactive 

derivative at the imino group or salt thereof to give a 

compound of the formula (la): 

0 



11 /^\ 




wherein R\ R\ R* , A and -nQ are each as defined above, 
or a salt thereof, or 
(4) reacting a compound of the formula (VI): 



135 
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«">««<n V, ... R< ..« A are „ eh as defined 

or I.. , C ac,ive d„iv.,ive ., , he carb „ y gro „ p 0f , 

«•!■ .kareof wi,h a coropoaad of ,he forma,* (VII,).. 
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R 8 

(vni) 



"herein R' is hydrogen, lower alkyl, or 

hydroxy(lower)alkyl, R« is lower alkyl, 

Mroxy(lower)alkyl, ary 1(lo wer)alkyl or py ridyJ , or ,„ 
active derivative at the iraino ^ a ^^^^ ^ 

g've a compound of the formula (lb): 




k - K , R , R and A are each as defined 
ab °ve, or a salt thereof. 

A Pharmaceutical composition which comprises, as an active 
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ingredient, a compound of claim 1 or a pharmaceutical^ 
acceptable salt thereof in admixture with pharmaceutical^ 
acceptable carriers. 



9. A use of compound of claim 1 or a pharmaceutical^ acceptable 
salt thereof as a cholecystokinin antagonist. 

10. A method for treating or preventing cholecystokinin-mediated 
diseases which comprises administering a compound of claim 1 or 
a pharmaceutical^ acceptable salt thereof to human or animals. 



11. A process for preparing a pharmaceutical composition which 
comprises admixing a compound of claim 1 or a pharmaceutical^ 
acceptable salt thereof with a pharmaceutical^ acceptable 
carrier. 
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